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R.  CHARLES  MOSS  is  well  known  to 
every  student  of  pictorial  photography; 

, or  perhaps  we  should  say  Mr.  Moss’s 
pictorial  work  holds  an  honoured  place 
in  the  front  rank.  Whenever  it  is  seen 
on  the  walls  of  an  exhibition  it  is 
examined  and  appreciated  by  all  who 
are  in  sympathy  with  the  later  move- 
ment among  pictorialists,  for  it  shows  certain  signs 
of  vitality  and  un conventionalism  which  are  as 
refreshing  as  they  are  daring  and  free. 

Mr.  Moss  was  born  not  very  far  away  from 
London.  As  a boy,  he  had  no  special  art  training, 
but  was  always  fond  of  drawing,  and  especially 
copying  with  pen  and  ink  the  illustrations  in  the 
journals  of  the  day.  At  that  time,  the  wood  cuts 
and  steel  engravings  were  not  quite  so  plentiful 
as  are  the  half-tone  reproductions  of  to-day ; and 
consequently,  people  had  time  to  look  at  such 
illustrations  quietly.  Whereas  with  the  enormous 
growth  of  the  illustrated  weeklies,  dailies,  and 
hourlies,  we  are  in  danger  of  being  asphixiated  by 
“ too  much  picture.”  Young  Moss  seems  to  have 
been  a little  unfortunate  in  his  school  drawing 
classes,  as  these  do  not  appear  to  have  had  a 
stimulating  or  encouraging  elfect  in  the  direction 
of  educating  (i.e.,  out-drawing  and  guiding)  the 
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latent  talent.  Then  came  a time  when  the  spirit 
of  “young  England  made  for  sport,”  when  pencil 
and  pen  were  thrown  aside  for  the  oar,  the  bat  and 
other  implements  of  the  game.  But  when  cricket, 
football,  lacrosse,  and  the  other  sports  had  had 
their  turn,  then  came  the  beginning  of  photo- 
graphy. At  first  it  was  taken  up  more  “ for  fun  ” 
than  for  serious  picture  making.  But  a few  weeks 
with  the  camera  revived  the  slumbering  pictorial 
taste,  and  the  idea  of  serious  picture  making  took 
definite  form.  This  was  some  thirteen  years  ago, 
and  from  that  day  to  the  present  the  camera  has 
been  consistently  employed  as  a tool  for  pictorial 
purposes,  or  with  that  end  in  view  ; and  with  what 
admirable  success  those  of  us  who  have  watched 
the  growth  of  pictorial  photography  know  full 
well.  But  Mr.  Moss  is  engagingly  modest,  and  in  a 
delightfully  chatty  letter  to  the  present  writer, 
says,  “ what  a long  time  ago ; and  how  little 
progress  has  been  made  ! If  I had  spent  the  first 
twelve  years  in  studying  nature,  and  the  last 
twelve  months  in  making  prints,  I should  have 
done  better.” 

In  another  part  of  this  letter,  Mr.  Moss  touches 
upon  a point  of  very  great  practical  interest. 
“We  are  accustomed,”  he  says,  “to  speak  of  the 
limitations  of  photography,  but  I am  convinced 
that  many  of  these  exist  because  no  photographer 
hitherto  has  been  strong  enough  to  break  through 
them.  The  more  the  means  of  control  are  given 
to  the  photographer,  the  more  inducement  to  the 
artist  to  use  photography  as  his  means  of  expres- 
sion ; and,  just  as  there  will  be  more  necessity  for 
art  study,  so  will  more  be  given.” 

Here  we  have  a peep  behind  the  scenes,  and  with 
this  in  mind  we  shall  be  the  better  able  to 
understand  the  examples  which  Mr.  Moss  has 
kindly  placed  at  our  disposal  for  reproduction. 
There  can  be  no  doubt  whatever  that  among  the 
great  needs  of  present-day  photographers  we  must 
place  the  study  of  Nature’s  ever- varying  aspects. 
To  this  we  must  add  a wider  and  at  the  same  time 
a closer  study  of  painting,  engraving,  etching,  and 
allied  arts.  This  in  turn  will  bring  us  to  one  of  the 
most  fascinating  of  all  studies,  viz.,  pictorial 
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composition,  and  to  these  we  must  add  a careful 
painstaking  study  of  all  matters  of  technique  and 
craftsmanship,  so  that  we  may  not  only  cultivate 
pictorial  perception,  observation,  and  invention,  but 
also  be  able  to  make  the  hand  carry  out  what  the 
mind  has  designed. 

Mr.  Moss  works  from  small  originals,  that  is  to 
say,  he  uses  a 5 x 4 camera  and  half -plate  lens  for 
the  original  negative.  From  this  in  due  course  is 
made  an  enlarged  negative  on  bromide  paper. 
These  for  the  last  few  years  have  been  printed  in 
gum-bichromate.  Now  among  the  prejudiced  and 
ignorant,  there  is  a notion  abroad  that  those  who 
use  gum  as  a printing  process  do  so  either  because 
they  cannot  take  a decent  negative,  as  the  phrase 
is,  or  because  they  do  not  know  any  other  printing 
process.  Mr.  Moss  is  one  among  scores  of  other 
gum  printers  who  not  only  have  a thorough  grasp 
of  the  technics  of  several  other  printing  processes, 
but  in  times  past  have  been  known  as  experts  in 
these  other  methods.  Indeed  we  may  here  say 
that  among  the  Moss  pictures  herewith  reproduced, 
we  have  platinotype  and  Artigue  as  well  as  gum 
bichromate  prints,  and  that  the  sizes  of  the 
originals  vary  from  8 x 6 to  20  x 16. 

Mr.  Moss  is  a believer  in  quality  rather  than 
quantity.  For  his  own  part  he  contents  himself 
with  producing  some  half  dozen  or  so  pictures 
each  year  for  the  Salon;  and  as  regards  exhibitions, 
he  thinks  it  would  be  better  in  every  way  if  the 
number  of  frames  were  greatly  reduced,  and  each 
picture  hung  with  plenty  of  “elbow  room.”  He 
would  be  content  with  a gallery  of,  say,  fifty  or 
eighty  frames,  rather  than  the  two  or  three 
hundred,  as  is  often  the  case. 

It  is  the  fatal  facility  with  which  prints  “ of 
sorts  ” can  now-a-days  be  turned  out  by  half  a score 
self-doing-everything  processes  that  stands  in  the 
way  of  pictorial  progress.  If  each  print  required 
forethought,  care,  and  study,  we  should  have  less  in 
number  and  better  in  quality. 

But  it  is  high  time  to  “ cut  the  cackle  and  get  to 
the  ’osses.”  As  usual  we  add  a few  jottings  on 
the  pictures,  and  take  them  in  their  chronological 
order. 
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“ Sand-dunes.” — Fig.  8.  The  original  of  this  is  an 
Artigue  print  made  about  ten  years  ago.  (For  the 
benefit  of  our  younger  readers  we  may  roughly 
explain  that  the  Artigue  process  is  more  or  less 
intermediate  between  “ gum  ” and  “ carbon).”  The 
simplicity  and  unsensational  nature  of  the  subject 
is  at  once  apparent.  We  also  see  that  the  artist, 
quite  rightly,  is  relying  chiefly  on  the  arrangement 
of  light  and  shade  to  enlist  our  interest.  The 
juxtaposition  of  the  chief  light  and  dark  towards 
the  central  region  is  here  exemplified,  and  shows 
the  force  of  what  has  been  said  on  this  topic  in 
some  of  our  previous  numbers. 

“The  Bend  of  the  River.” — Fig.  2.  In  this  case 
the  original  is  a platinotype,  and  well  illustrates 
fine  technique  in  this  beautiful  process.  This 
picture  is  a capital  example  of  careful  selection 
and  arrangement.  The  harmonious  lighting  of 
land  and  sky  parts  will  be  easily  perceived.  It  also 
shows  in  an  admirable  manner  what  is  often 
referred  to  as  “aerial  perspective.”  The  term  is 
somewhat  misleading,  and  often  misunderstood. 
In  brief  it  stands  for  the  effect  of  atmosphere  in 
altering,  not  the  shapes,  as  the  word  perspective 
might  lead  us  to  suppose  but,  the  relative  light 
and  shade  relationship  or  “ value  ” tones.  Thus, 
comparing  the  near  and  distant  trees,  we  perceive 
that  the  aerial  effect  is  to  make  the  deepest 
shadows  lighter  and  the  highest  lights  darker,  or 
in  other  words  to  reduce  the  sale  of  tones. 

“ Sunset.” — Fig.  7.  This  again  is  an  example  of 
the  Artigue  process,  and  well  shows  the  rich  and 
vigorous  range  of  tones  obtainable.  The  con- 
centration of  interest  by  means  of  bold  contrasts 
is  exemplified  and  justified.  As  our  attention  is 
thus  invited  to  the  sunset  effects,  the  other  parts 
are  wisely  kept  duly  subordinate,  but  not  entirely 
devoid  of  interest.  The  winding  lines  of  the 
roadway  greatly  help  in  carrying  the  eye  from  the 
foreground  towards  the  distance.  In  this  instance 
the  artist  is  relying  on  directness  and  boldness  of 
attack,  and  the  victory  is  with  him. 

“A  Suffolk  Staifhe.”--Fig.  4.  This  introduces 
gum  printing  to  our  notice.  We  have  selected  this 
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THE  PICTORIAL  WORK  OF  CHARLES  MOSS. 

example  because  it  shows  certain  sketch-like 
qualities  which  are  not  (easily  at  any  rate) 
obtainable  by  any  other  photographic  printing 
process. 

It  is  soon  brought  home  to  the  pictorially-minded 
photographer  that  the  lens  often  gives  us  far  more 
than  the  eye  sees,  or  at  any  rate  the  mind  takes  in. 

The  painter,  knowing  this,  quite  rightly  leaves  out 
a great  deal  of  what  an  ordinary  photograph 
would  include.  This  power  of  being  able  to  omit, 
to  leave  out,  to  subdue  and  blend,  enables  the 
painter  to  obtain  certain  effects  far  more  easily 
than  the  photographer.  It  is  this  power  of  leaving 
out  that  the  pictorial  photographer  longs  for  and 
finds  in  gum.  It  is  therefore  no  matter  for 
surprise  that  so  many  pictorial  workers  have  taken 
up  this  printing  process. 

In  the  example  now  before  us  (fig.  4),  we  can 
see  at  a glance  the  sketch-like  character,  and  it 
will  not  require  any  very  great  effort  of  imagina- 
tion to  conjure  up  a P.O.P.  print  from  the  same 
negative.  The  latter  would  be  more  or  less 
unsatisfying  because  it  probably  would  show  every 
little  trivial  detail  in  the  half-wet  foreshore,  every 
line  of  rigging  on  the  boat,  every  brick  of  the 
cottage.  But  the  gum  print  gives  here  a softened 
line,  there  a broad  mass  of  shade,  and  so  on.  The 
whole  effect  is  suggestive  rather  than  repre- 
sentative, and  hence  there  is  room  for  the 
imagination  to  have  some  exercise. 

“The  Harbour  Bar/r  — Pig.  1.  Here  is  a 
delightful  suggestion  of  a fresh  breeze  and  a touch 
of  light  to  give  a sparkle  to  the  dimpled  sea.  This 
picture  among  many  things  well  illustrates  the 
importance  that  a small  part  may  play.  On  the 
pier  end  we  see  a man  standing  with  his  back  to 
us.  The  whole  figure  is  not  much  larger  than  a 
pin’s  head.  If  now  we  cover  up  this  tiny  figure 
with  a bit  of  grey  paper  of  about  the  same  light 
and  shade  value  as  the  sea  in  the  distance  beyond, 
we  shall  at  once  feel  a loss.  The  two  vessels  and 
the  man  on  the  pier  end  form  a group  and  hold 
well  together,  but  take  away  the  man  and  we  have 
the  suggestion  of  two  separate  boats.  Again,  a 
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touch  of  sunlight  catches  his  shoulder.  Imagine 
this  touch  of  light  absent,  and  again  we  should 
find  the  harmony  of  light  and  shade  had  been 
altered. 

44  Thunder  Clouds.” — Fig.  3.  Here  is  another 
example  which  appeals  to  us  chiefly  by  means  of 
the  effective  light  and  shade  in  the  sky,  and  distant 
portions  of  the  landscape.  The  student  will  not 
fail  to  notice  the  effective  arrangement  of  the  dark 
tree  against  a light  part  of  the  sky  and  cloud. 
The  winding  river  agreeably  leads  us  towards  the 
centre  of  the  picture. 

“Wind  and  Rain.” — Fig.  5.  The  expression  of 
movement  by  a thing  like  a picture  which  does  not 
move  is  always  of  the  nature  of  an  appeal  to  both 
memory  and  imagination.  The  artist  has  to  rely 
on  recalling  to  the  mind  or  memory  of  the 
spectator  certain  appearances.  In  this  case  we 
have  the  swaying,  swinging  tree  branches,  and 
hurrying,  scurrying  cloud.  Consistent  with  storms 
of  wind  and  rain,  the  scheme  of  lighting  has  been 
kept  in  subdued  tones. 

Evening  Light.  — Fig.  6.  This  picture  is  an 
appeal  to  our  sentimental  sympathies.  In  common 
with  several  other  of  our  reproductions,  this  does 
not  do  justice  to  the  original.  Size,  indeed,  has 
some  curious  and  subtle  effect  on  pictorial  repre- 
sentation. And  quite  apart  from  all  processes,  the 
same  picture  as  a 5 x 4 print  and  a 50  x 40  example 
are  two  very  different  things.  In  all  new  repro- 
ductions we  unfortunately  miss  the  largeness, 
boldness,  and  freedom  of  treatment  which  is  such 
an  attractive  character  in  all  Mr.  Moss’s  work. 

We  consider  ourselves  particularly  fortunate  in 
being  able  to  include  in  this  number,  which  is 
devoted  to  gum-bichromate  printing,  the  work  of 
so  well-known  a pictorial  and  technical  expert  as 
Mr.  Moss ; and,  although  we  have  already  out-run 
our  usual  space  for  this  section  of  the  number,  yet 
we  cannot  conclude  without  expressing  to  Mr. 
Moss  our  very  hearty  thanks  for  his  kindness  and 
lending  his  originals  for  reproduction,  and  also  for 
the  valued  interest  and  help  afforded  in  various 
other  ways. 
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How  to  Commence 
Gum  Bichromate  Printing. 


r 


H 


Materials. 


By  J.  J.  WESTCOTT. 

OR  those  who  have  not  yet  attempted 
Gum  Bichromate  Printing  this  article  is 
written  with  the  object  of  showing  the 
great  simplicity  of  the  process,  and  in  the 
hope  that  it  will  induce  many  readers 
to  take  up  this  most  fascinating  of  all 
printing  processes. 

The  materials  necessary  for  a first 
attempt  are  few  and  cheap,  the 
whole  costing  but  a few  shillings.  They  consist  of 
gum  arabic,  bichromate  of  potassium,  a mop  camel- 
hair  brush  for  coating,  a 3 or  4 in.  flat  hog’s-hair 
brush  for  smoothing,  pigment,  paper,  and  a spray 
for  developing. 

Take  one  ounce  of  gum  arabic  in 
lumps  and  dissolve  in  three  ounces 
This  is  best  done  by  wrapping  the 
of  muslin  and  suspending  it  in  the 
water.  If  this  is  done  over  night  it  will  be  found 
to  have  dissolved  by  the  morning : the  muslin 
retaining  any  insoluble  portions  of  gum  and 
foreign  matter  often  to  be  found  mixed  therewith. 
If  stored  in  a well-corked  bottle  it  will  keep  in  good 
condition  for  a considerable  time. 

Make  a saturated  solution  of  pot- 
assium bichromate.  This  is  prac- 
tically a 10%  solution,  and  is  best 
made  up  with  hot  water.  It  will 
keep  indefinitely. 

p.  . Either  moist  water  colours  in  tubes 

ngments.  or  pans?  or  the  (jry  powder  colours 

may  be  used.  The  beginner  is  recommended  to  use 
the  dry  colours  as  they  are  more  easily  measured. 
In  the  early  and  experimental  stages  of  working 
the  pigment  should  be  carefully  weighed, 
p All  papers  that  are  well  sized  can 

aper.  be  used.  Some  of  the  ordinary 

note-papers  will  be  found  to  work  admirably, 


Gum  Solution. 

of  cold  water, 
gum  in  a piece 


Potassium 
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especially  that  known  as  “ Parchment  Wove.”  It 
is  a fairly  smooth  paper  with  just  sufficient  grain 
to  hold  the  pigment  and  make  the  coating  easy. 
Very  smooth  papers  should  be  avoided  as  it  is 
almost  impossible  to  give  an  even  coating.  Stein- 
bach  is  another  very  good  paper  with  a beautiful 
grain  and  is  easy  to  work. 


To  this  add  30  grains  ivory  black.  The  pigment  is 
first  rubbed  down  for  two  or  three  minutes  with  a 
small  portion  of  the  gum  with  a palette  knife  or  old 
flexible  table  knife,  until  all  signs  of  grittiness 
disappear.  Add  the  remainder  of  the  gum  and  bi- 
chromate ; thoroughly  mix,  and  strain  through  a 
piece  of  fine  muslin. 


light.  Pin  the  paper  to  a drawing  board  with  a 
layer  or  two  of  blotting  paper  beneath,  an  inch  or 
two  larger  all  round  than  the  paper  to  be  coated. 
Dip  the  camel-hair  brush  in  the  sensitive  solution 
and  roughly  go  over  the  paper  from  left  to  right 
and  right  to  left.  Let  each  stroke  slightly  overlap 
the  previous  one.  Without  loss  of  time  take  up  the 
flat  hog’s-hair  brush  and  by  a series  of  firm  strokes 
drag  the  mixture  down  from  top  to  bottom  of  the 
paper.  It  will  now  be  found  that  a series  of  straight 
lines  has  been  formed  by  the  brush.  These  must  at 
once  be  broken  by  other  brush  strokes  at  right 
angles  from  left  to  right  and  right  to  left,  but  with 
decreasing  force.  The  coating  should  now  be 
smooth,  but  if  the  gum  has  not  yet  set,  brushing 
should  be  continued  in  all  directions  by  holding 
the  brush  very  lightly  in  a vertical  position  and 
letting  the  tips  of  the  hairs  just  touch  the  surface 
of  the  paper.  Do  not  continue  the  brushing  after 
the  pigment  has  commenced  to  set. 

Should  the  coating  work  stiffly  and  it  is  found 


Brushes* 


One  large  mop  camel-hair  brush 
for  rough  coating  the  paper  ; one  3 


or  4 inch  wide  flat  hog’s-hair  varnish  brush  for 
smoothing. 


The  sensitive  solution  is  made  up 


J-oz.  Bichromate  of  potassium  solution. 


Coating. 


The  coating  of  the  paper  should  be 
done  in  diffused  daylight  or  gas- 
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impossible  to  smooth  out  the  lines  made  by  the 
brush,  there  is  probably  an  excess  of  gum.  If  on 
the  other  hand  the  coating  takes  some  time  to  set 
and  draws  up  into  small  transparent  patches,  then 
there  is  insufficient  gum  in  proportion  to  the 
amount  of  pigment. 

Pin  up  the  paper  to  dry  in  a dark-room,  or 
should  it  be  desired  to  use  it  immediately  it  can  be 
dried  before  the  fire.  When  bone  dry  the  paper 
should  be  stored  in  a calcium  tube,  and  will  then 
keep  in  good  working  condition  for  many  weeks. 

The  brushes  should  be  washed  immediately  after 
use,  for  if  the  sensitive  mixture  with  which  they 
are  impregnated  is  allowed  to  become  insoluble 
they  will  be  ruined  for  future  use. 

The  class  of  negative  best  suited 
iNegaiive.  for  process  is  one  that  is  fairly 

thin  and  without  any  very  pronounced  contrasts — 
just  such  a negative  as  one  w^ould  make  for 
bromide  enlarging. 

p . . This  is  done  in  an  ordinary 

rm  mg.  printing  frame  in  the  usual  way. 

As  there  is  only  a slight  visible  image  printing 
should  be  carried  out  by  the  aid  of  an  actinometer, 
or  by  placing  a piece  of  P.O.P.  under  a negative  of 
similar  density;  and  if  the  paper  has  been  prepared 
as  stated  above  it  will  be  found  to  be  approxi- 
mately the  same  speed  as  P.O.P. 
n „ . This  should  be  done  in  a good  light 

Development.  a?  immediately  the  print  is  wetted 
it  becomes  insensitive  to  light. 

There  are  several  methods  of  development.  It 
may  be  automatic  by  simply  placing  the  print  face 
downwards  in  a deep  dish  of  cold  water,  and 
allowing  the  soluble  gum  and  pigment  to  be  dis- 
solved and  washed  out.  This  may  take  twenty 
minutes  or  several  hours,  according  to  the  depth 
of  printing.  Development  may  be  carried  out  by 
means  of  a spray.  The  latter  method  gives  the 
worker  great  control. 

The  form  of  spray  is  that  which  is  used  by  artists 
for  fixing  drawings,  and  may  be  obtained  of  any 
dealer  in  artist’s  materials.  Printing  for  this 
method  of  Development  should  be  carried  further 
than  that  for  automatic  development. 
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Spray 

Development, 


The  print  is  first  placed  in  a dish 
of  cold  water  and  allowed  to  soak 
for  about  one  minute.  It  is  then 
transferred  to  a piece  of  glass  or  ferrotype  plate, 
and  gently  sprayed.  The  spray  should  at  first  be 
held  about  eighteen  inches  from  the  print,  and  care 
should  be  taken  not  to  use  too  much  force  until 
the  condition  of  the  print  has  been  ascertained. 
Should  the  image  not  appear  after  a short  time, 
the  print  is  returned  to  the  dish  of  water  and 
allowed  to  soak  for  a few  minutes.  As  the  spray  is 
somewhat  vigorous  in  its  action,  it  is  advisable  to 
have  a certain  amount  of  resistance  in  the  print. 
It  is  well,  therefore,  not  to  print  too  lightly,  or  a 
great  deal  of  the  power  of  control  will  be  lost, 

In  conjunction  with  the  fixing  spray  mentioned 
above,  a vulcanite  throat  spray  (to  be  obtained  of 
any  chemist)  is  very  useful.  It  is  not  so  powerful 
as  the  fixing  spray,  and  by  placing  the  nozzle  close 
up  to  the  print  one  is  enabled  to  locally  develop 
any  small  area. 

When  development  has  been  carried  far  enough 
the  print  is  hung  up  to  dry.  Should  a yellow  stain 
be  left  on  the  paper  by  the  bichromate,  it  can  be 
removed  by  immersing  the  print  in  a 5%  solution  of 
alum  for  about  ten  minutes. 

Let  not  the  beginner  be  discouraged  by  a few 
failures  which  he  is  almost  certain  to  encounter  at 
the  commencement  of  working,  but  persevere  until 
he  has  mastered  the  technical  part  of  the  process. 
The  development  of  a gum  print  will  then  be  one 
of  the  greatest  pleasures  of  his  photographic  work. 
Vide , figs.  10  and  11. 


Deterioration. — If  the  paper  is  kept  too  long  or  in 
a damp  place  it  will  become  insensitive  or  fogged. 
If  the  yellow  stained  back  has  changed  colour  the 
paper  is  stale  and  useless. 

Advantages  of  Gum  Printing. — The  worker  has 
an  almost  unlimited  choice  of  papers  and  practically 
unlimited  choice  of  colours.  No  safe  edge,  no 
reversal  of  image  (as  in  carbon),  very  small  cost,  and 
a very  considerable  degree  of  control  in  development. 
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A Few  Notes  on  Gum  Bichromate. 


T 


By  ROBERT  BEMACHY. 


HIS  is  the  elaborate  formula  on  which 
I started  to  try  gum  bichromate 
printing.  It  was  about  eleven  years 
ago,  I was  buying  some  hydroquinone 
at  a dealer’s,  and  complaining  at  the 
same  time  of  my  inability  to  secure 
the  proper  quality  of  blacks  with 
gelatino-bromide  paper.  An  unknown  customer 
interrupted  me  and  asked  : “ Why  don’t  you 
try  Poitevin’s  gum  process,  that  M.  Rouille 
Ladeveze  has  been  using  lately  for  printing 
reproductions  of  engravings  ? It  is  easy  enough ; 
you  just  mix  together  some  gum  arabic,  some 
bichromate  of  potash,  and  a small  quantity  of 
moist  water-colour  pigment.  You  coat  any  sort 
of  drawing  paper  with  the  mixture,  print  and 
develop  with  cold  or  tepid  water.”  I bought  the 
required  materials  there  and  then,  and  next  morn- 
ing began  gum  bichromate  printing.  After  a week 
or  so  of  experimental  coating  and  developing,  I got 
a few  fair  results  which  were  exhibited  at  the 
London  Photographic  Salon. 

pi  f Now  I am  quite  certain  that  if 

ca  or  instead  of  meeting  my  concise  and 

imp  ici  y.  unknown  friend,  I had  read  one  or 

two  papers  of  the  same  order  as  most  of  the 
modern  treatises  on  gum,  I should  have  fled, 
appalled  by  the  tremendous  intricacies  of  the 
process. 

I do  not  wish  to  criticise  the  methods  expounded 
by  able  workers  in  this  paper.  The  right  formulae 
and  the  right  methods  are  those  that  produce  the 
desired  results,  of  whatever  style  these  may  be. 
I prefer  certain  qualities  in  gum  bichromate  prints, 
other  people  like  other  effects  better,  and  work 
accordingly.  It  is  just  a question  of  taste,  and  we 
may  all  be  right,  or  wrong,  But  I believe  I may, 
without  offending  anybody,  give  my  opinion, 
founded  on  the  work  of  several  years,  on  the 
simplification  of  purely  practical  points,  such  as  the 
choice  of  pigments,  for  example. 
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Tube  Pigments.  1 ,flnd  that  neariy  P'  .Bngli?h 

6 workers  use  powdered  pigments, 

and  I quite  fail  to  understand  the  reason  of  the 
tremendous  waste  of  time  and  patience  that  this 
practice  entails.  If  I were  a new  hand  at  gum,  the 
sole  description  of  the  grinding,  moistening,  re- 
grinding, scraping,  and  exhaustive  fussing  over  a 
messy  slab  of  porcelain,  would  drive  away  all  desire 
to  join  the  ranks  of  gum  prophets.  Even  now  I 
know  that  after  having  spent  half-an-hour  in  close 
conjunction  with  a pestle  and  mortar,  I would  go 
no  further  that  day. 

Now  if  all  this  tiresome  palette  knife  business 
were  at  all  necessary,  I could  understand  a deter- 
mined man  going  through  it,  but  it  is  not  in 
the  least  necessary.  I have  tried  powders  and 
abandoned  them,  and  have  had  just  as  good,  if  not 
better  results  for  the  last  eleven  years  with  moist 
colour  tubes  of  the  most  ordinary  make.  Mr. 
Bremard,  Major  Puyo,  Mr.  Grimprel,  Hachette, 
Sollet,  Le  Begue,  Mile.  Laguarde  and  others  have 
never  used  anything  else,  and  do  not  want  to. 
People  will  say  that  honey  or  glycerine  are  present 
in  moist  colours.  What  if  they  are  ? so  that  their 
presence  is  not  harmful — and  it  is  not ; the  quality 
of  the  work  of  the  aforesaid  artists  proves  it. 

Fancy  what  a saving  of  time — two  or  three  little 
squirts  of  coloured  paste  in  a small  saucer — a liqueur 
glass  of  gum,  a little  bichromate,  a vigorous 
churning  with  a hard  brush  and  all  is  ready  for 
coating. 

Notice  that  the  measurement,  by  the  eye  only,  of 
the  length  of  the  tiny  serpent-like  cylinders  of 
moist  colour  is  easy  enough,  and  that  quite  sufficient 
accuracy  in  proportions  can  be  thus  obtained.  I 
know,  for  example,  that  for  a given  quantity  of 
50%  gum  solution  a satisfactory  black  can  be 
produced  with  a cylinder  of  lampblack  three  times 
as  long  as  that  of  bistre  which  is  squirted  alongside 
of  it. 

. Another  tedious  practice  which  is 

otzing.  generally  recommended  and  that  I 

have  never  found  it  necessary  to  use,  is  the  prelimin- 
ary sizing  of  the  paper.  I don’t  know  if  it  is  because 
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the  proportion  of  gum  in  my  sensitive  mixture  is 
higher,  or  because  my  gum  is  less  acid  than  usual, 
but  I have  never  experienced  the  difficulty  in 
getting  pure  high-lights  at  will  that  many  gum 
experts  complain  of — though  I never  give  any 
additional  sizing  to  any  paper.  The  Canson  papers 
(aquarelle  et  la  vis),  the  Joynson,  Turkey  Mill, 
Michallet,  Ingres,  Lalanne,  Rives,  Tochon  Lepage, 
Dambricourt  papers  have  always  proved  quite 
satisfactory.  Even  the  Van  Gelder  papers,  which 
are  very  poorly  sized,  work  well  just  as  they 
are. 

So  here  are  two  so-called  necessary  operations, 
both  of  which  are  rather  long  and  complicated,  that 
are  exhaustively  dealt  with  in  most  gum  treatises 
and  that  can  be  put  aside  without  fear  of  endanger- 
ing in  any  way  the  beauty  of  the  final  print. 

n e i On  the  other  hand  I find  that 

Uum  Solution . not  enough  has  been  said  of  the 

exaggerated  acidity  of  gum  solution.  Many  failures 
ascribed  to  insufficient  sizing,  false  proportions  or 
wrong  exposure  have  no  other  cause.  When  a gum 
solution  begins  to  get  stale — and  this  may  happen 
in  a few  days  or  a few  weeks  according  to 
circumstances, — its  normal  thickness  or  viscosity 
diminishes  proportionately  to  its  growing  degree  of 
acidity,  and  it  loses  its  solubility  in  equal  proportion. 
Result : — a much  thinner  sensitive  mixture, — a 
different  style  of  coating,  a strong  tendency  towards 
granularity,  staining  of  the  whites,  and  a sunken-in, 
dirty  appearance  of  the  final  print. 

Watch  your  gum  solution,  test  it  now  and  then 
with  bicarbonate  of  soda  and  if  the  effervescence 
is  marked,  throw  half  of  the  stock  solution  away 
and  add  equal  quantity  of  fresh  solution  at  50%. 
You  will  be  surprised  at  the  difference  in  the 
results. 

There  are,  of  course,  minor  points  in  the  methods 
of  English  experts  which  differ  from  my  own  way 
of  working,  but  as  I have  said  before,  the  important 
thing  is  the  result,  and  I think  it  is  quite  useless  to 
discuss  theory  when  one  deals  with  a process,  the 
method  of  which  stands  or  falls  on  the  strength  of 
the  picture  it  has  helped  to  evolve. 
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Printing  in  Gum  Bichromate. 

By  C.  H.  HEWITT. 
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PROPOSE  to  take  only  the  methods  which 
will  produce  a satisfactory  result  in  the 
simplest  way.  The  beginner  wishes  to  know 
the  quickest  way  to  the  production  of  a 
1 i print.  The  worker  whose  interest  lies  in  the 
Jj«j  application  of  novel  methods  or  materials, 
the  technician  in  fact,  can  readily  work  on 
experimental  lines. 


Materials. 


The  materials  absolutely  necessary 
are  few.  In  the  simplest  case  they 
may  be  reduced  to  gum,  black  pigment,  potassium 
bichromate  and  paper,  with  the  aid  of  a brush  for 
coating  the  paper  and  cold  water  for  developing  the 
image.  In  actual  practice  they  are  increased  some- 
what ; e.g.,  various  kinds  and  colours  of  pigment, 
various  papers  and  sizing  mixtures  and  so  on. 


p Various  statements  have  been  made 

with  regard  to  the  gum,  some 
workers  recommending  the  best  while  others  say 
any  kind  will  serve.  I have  always  found  satis- 
factory results  to  be  obtained  with  a good  com- 
mercial sample  of  gum  acacia  (or  gum  arabic)  at 
1/6  to  2/-  per  pound.  Practically  the  only  caution 
necessary  is  that  the  gum  should  be  in  tears  and 
not  powdered.  The  working  mucilage  is  made  up 
by  placing  two  ounces  of  gum  in  five  ounces  of 
water.  Do  not  apply  heat  to  induce  solution,  but 
stir  occasionally  with  a glass  rod  until  the  mucilage 
is  even  in  thickness.  This  will  take  about  twenty- 
four  hours.  The  solution  will  be  less  liable  to  turn 
sour  than  if  the  use  of  hot  water  is  resorted  to. 
When  dissolved  the  mucilage  must  be  strained 
through  a piece  of  not  too  close  or  fine  muslin.  The 
kind  which  is  slightly  stiff  and  known  as  “ book 
muslin  ” I find  best,  and  the  7 ounces  should  pass 
through  in  3 or  4 minutes.  Do  not  add  any  pre- 
servative. I have  used  mucilage  several  weeks  old 
which  has  not  been  more  than  very  slightly  acid. 
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The  gum  works  better  when  it  has  been  made  up  as 
mucilage  two  or  three  weeks,  but  if  kept  till  it  has 
become  very  acid  it  tends  to  produce  prints  very 
liable  to  crack,  especially  if  a thin  paper  such  as 
Allonge  is  employed.  It  may  be  found  that  old 
gum  solution  gets  too  thin  for  working.  There  is  a 
marked  difference  in  viscidity  between  gum  mucilage 
8 or  10  weeks  old  and  that  freshly  made.  A method 
tending  to  uniformity  of  conditions  is  to  mix  one 
ounce  of  gum  in  two  and  a-half  of  water  and  add  it 
to  the  old  mucilage  before  it  is  much  more  than 
half  used.  As  various  samples  of  gum  arabic  work 
differently  it  is  well  to  purchase  a good  quantity  at 
a time,  say  a pound.  This  will  last  a considerable 
time  and  prevent  the  frequent  occurrence  of  the 
“ unknown  factor”  of  a fresh  sample.  A well-known 
gum  worker  told  me  that  after  getting  a fresh 
sample  of  gum  it  was  usually  a week  before  he  got 
a really  satisfactory  print. 

p l I have  found  none  equal  to  the 

L/Oiours.  ordinary  powder-colours.  When  I 

commenced  gum  printing  I purchased  a penny- 
worth of  lamp  black — from  it  I have  made  scores 
of  prints  and  there  is  enough  to  make  scores  more. 
Ordinary  lamp  black  varies  greatly.  Some  samples 
are  more  like  fine  cinders  than  anything  else  and 
either  cannot  be  ground  up  with  the  mucilage  or 
take  a great  deal  of  time  to  grind.  The  black 
should  be  an  almost  impalpable  powder,  feeling 
something  like  flour  when  taken  between  the  finger 
and  thumb.  Other  colours,  browns,  umbers,  and 
reds  are  not  nearly  so  easy  to  work,  and  I strongly 
recommend  all  printing  to  be  done  in  black  until  a 
fair  mastery  of  the  process  is  obtained.  When 
colours  are  wanted  they  may  be  obtained  at  the  oil 
shop  or  from  an  artist’s  colourman.  Most  of  the 
colourmen  put  up  powder  colours  in  glass  tubes  or 
small  bottles  at  quite  cheap  rates.  The  quantity  of 
colour  used  is  very  small.  It  is  often  well  to  add 
just  a little  sienna  to  the  black  merely  to  take  off 
the  intense  blackness  and  make  it  a little  warmer 
without  being  actually  a brown  black. 

Ordinary  tube  water-colours  I have  not  found 
very  satisfactory.  They  are  also  comparatively 
expensive.  The  Syntonos  decorative  colours 
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seem  to  me  rather  finely  ground  and  the  browns 
if  used  alone  do  not  give  sufficient  body  in 
the  shadows.  They  are  valuable  when  mixed 
with  more  opaque  powder  colours.  I have 
found,  however,  that  certain  of  them  either  alone  or 
added  to  other  colours,  give  a coating  that  does  not 
always  take  quite  kindly  to  the  paper,  but  leaves  a 
multitude  of  tiny  little  circular  spots.  This,  of 
course,  can  be  got  over  by  careful  softening  with 
the  badger  softener,  using  it  as  a stippler,  but  it 
slightly  increases  the  difficulty  of  coating  the  paper. 
It  is  probably  due  to  the  gum  water  or  other  medium 
employed  in  grinding  the  pigment, 
p Any  hard  paper  may  be  used,  but 

aperSo  at  first  it  will  be  well  to  adhere  to 

one  or  two  which  undoubtedly  work  well  and 
easily.  There  is  probably  no  paper  which  is  so  easy 
to  use  as  Michallet.  Ingres  resembles  it  very  close- 
ly. Both  of  these  papers  will  part  with  the  pigment 
readily,  and  as  the  surface  is  somewhat  rough  they 
are  easy  to  coat  evenly  with  the  pigment  mixture 
and  do  not  lose  the  half-tones  so  readily  as  a 
smoother  paper.  I have  rarely  got  a good  multiple 
print  on  Whatman,  though  some  workers  use 
Whatman  board  with  considerable  success.  Joyn- 
son  is  a good  paper  to  use.  In  multiple  printing, 
at  any  rate  up  to  10  x 12,  it  stretches  inappreciably 
and  it  is  thick  enough  to  lie  almost  flat  in  the  water, 
even  after  three  or  four  successive  printings.  Some 
of  the  thinner  papers  such  as  Ingres  or  Allonge 
tend  to  curl  up  both  in  development  and  (the 
opposite  way)  in  drying.  The  result  often  is  that 
the  print  damages  its  surface  whilst  in  the  cold 
water  for  development  and  again  is  liable  to  crack 
if  straightened  out  after  it  is  dry.  Many  of  the  cheap 
cartridge  papers  are  capital  papers  for  working. 
They  possess  a suitable  grain  if  chosen  carefully, 
i.e.,  a smooth  paper  should  be  rejected,  and  probably 
because  of  the  inferiority  of  the  cellulose  they 
are  well  sized.  I have  tried  various  kinds  of  paper 
used  for  the  manufacture  of  the  best  ledgers  and 
account  books.  These  may  be  got  in  odd  sheets 
from  account  book  makers,  avoiding  blue  papers, 
and  when  a good  sample  is  obtained  a few  dozen 
sheets  should  be  ordered.  Most  of  the  papers  of 
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this  class  are  hot-pressed  hand-made  papers,  but 
after  immersion  in  water  the  slight  glaze  disappears 
and  a pleasant  grain  takes  its  place.  The  “O.W.” 
paper  is  excellent.  If  the  hot-pressed  “ O.W.”  is 
used  it  should  be  soaked  in  water  and  dried  again 
before  coating.  This  gives  a little  tooth  and  makes 
coating  easier. 

. Some  papers  need  sizing  to  enable 

Sizing.  them  to  part  entirely  with  the 

pigment  in  the  high-lights.  The  use  of  a heavily- 
sized  paper  such  as  single  transfer  carbon  support 
has  been  recommended.  I have  always  found  the 
effect  with  such  paper  quite  unsatisfactory.  The 
surface  of  the  print  has  a treacly  appearance  that 
is  very  displeasing,  and  this  is  so  even  when  the 
proportion  of  gum  is  kept  small.  If  it  is  found  that 
a paper  which  is  being  tried  tends  to  give  dirty 
high-lights,  sizing  may  be  resorted  to.  Gelatine, 
gum,  or  arrowroot  may  be  employed. 

Gelatine  Sizing. 

Gelatine  (Coignet’s  sheet) 1 ounce. 

Water  about 100  ounces. 

When  cold  this  should  make  a tremulous  jelly 
which  may  be  brushed  over  the  paper  or  applied 
with  a clean  sponge.  If  the  use  of  very  warm  water 
is  contemplated  in  development  a trace  of  potassium 
bichromate  may  be  added  to  render  the  sizing 
insoluble. 

Gum  Sizing. 

Gum  arabic  ^ ounce. 

Water 10  ounces. 

Chrome  alum 3 grains. 

Brush  over  the  paper  with  a soft  brush  and  when 
dry  expose  to  light  before  coating  with  the  sensitive 
mixture. 

Arrowroot  Sizing. 

Bermuda  arrowroot £ ounce. 

W ater 16  ounces. 

Mix  cold  and  then  boil  until  thickened.  Allow  to 
cool  and  skin  and  brush  over  the  paper  with  a 
moderately  stiff  flat  hog-hair  brush. 

In  some  cases  it  is  an  advantage  to  print  first  on 
the  unsized  paper  securing  strength  in  the  main 
masses  and  then  to  size  the  paper  and  print  again 
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for  half-tones  and  detail  in  high-lights,  the  sizing 
preventing  undue  granularity  in  the  more  delicate 
portions.  It  may  he  taken  as  a broad  rule  that  as 
little  sizing  as  possible  should  be  done  so  as  to 
avoid,  especially  with  multiple  printing,  an  exces- 
sive glaze  on  the  print.  The  more  the  paper  is 
sized,  of  course,  the  lower  may  be  the  proportion  of 
gum,  within  limits. 

e ...  The  sensitizing  solution  is  usually 

a ten  per  cent,  solution  of  potassium 
bichromate.  This  is  practically  saturated  so  that 
either  one  ounce  of  the  bichromate  may  be  taken 
and  made  up  to  ten  ounces  with  hot  water,  or  some 
bichromate  may  be  put  into  a bottle  and  water 
added,  shaking  from  time  to  time  and  taking  care 
that  there  is  always  undissolved  salt  in  the  bottle. 

The  use  of  ammonium  bichromate  with  the 
addition  of  chromic  acid  is  sometimes  recommended. 
Two  separate  solutions — each  of  the  same  strength 
as  the  potassium  bichromate  given  above,  viz.,  10 
per  cent. — are  made  up  and  used  together  instead 
of  the  potassium  salt.  Some  workers  acidify  the 
ordinary  gum  mucilage  by  the  addition  of  citric 
acid,  but  this  needs  to  be  done  with  care  and  ten- 
tatively, or  prints  will  run  instead  of  drying  after 
development. 


Tko  W r The  quality  of  the  negative  em- 
ne  BJega  ive=  ployed  for  gum  printing  is  quite  as 

important  as  in  any  other  printing  process.  In 
general  a thin  negative  is  the  best,  but  it  must 
possess  a delicate  scale  of  gradation.  If  negatives 
are  enlarged  from  transparencies  it  may  be  an 
advantage  to  make  two,  one  very  delicate  and  the 
other  much  more  plucky.  The  two  must  be  exactly 
the  same  size,  that  is,  made  one  after  the  other 
without  moving  any  part  of  the  enlarger,  so  that  in 
multiple  printing  the  print  will  register  accurately 
on  either  negative.  It  will  then  be  possible  to  get 
the  half-tones  and  the  high-lights  from  the  thinner 
negative  while,  if  necessary,  the  shadows  may  be 
strengthened  by  using  the  denser  plate.  This  is,  of 
course,  the  principle  employed  in  the  early  photo- 
gravure methods.  It  is  often  somewhat  difficult  in 
multiple  printing  from  a very  soft  negative  to  get 
the  shadows  sufficiently  deeply  printed  for  the  coat- 
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ing  to  hold  well  to  the  paper,  without  necessitating 
brushing  to  remove  it  on  the  half-tones  or  lesser 
lights  where  it  is  not  wanted.  Mineral  paper  may 
often  be  used  on  the  back  of  the  negative  with 
advantage,  and  black  lead  applied  to  lighten  parts. 


Brushes. 


Brushes  are  required  for  coating 
the  paper  and  for  development. 
They  have  often  been  described.  I use  a flat  hog- 
hair  brush  for  spreading  the  sensitive  mixture  and 
a round  badger  softener  instead  of  a larger  and  flat 
one.  It  has  proved  quite  efficient  for  prints  up  to 
15  x 12,  and  is  much  less  expensive  than  the  broad 
flat  softeners.  Brushes  for  development  vary 
largely  according  to  the  worker’s  ideas.  To  begin 
with,  I would  suggest  a flat  camel-hair  brush  about 
an  inch  and  a half  wide,  and  one  or  two  sable 
pencils  or  round  camel-hair  brushes,  say  goose  and 
swan.  Three  hog-hair  brushes  will  also  be  useful, 
one  a round  brush  about  the  same  size  as  the  goose 
sable,  another  flat  and  about  half  an  inch  wide,  and 
the  third  flat  and  an  inch  in  width,  which  may  be 
cut  down  till  the  bristles  are  half  their  original 
length.  This  will  be  useful  for  removing  the  colour 
entirely  in  vignettes.  Other  brushes  may  be  bought 
according  to  the  worker’s  individual  requirements 
as  work  progresses. 


Slab  and 
Palette  Knife 
or  Muller. 


Some  sort  of  slab  will  be  necessary 
on  which  to  grind  the  colour  with 
the  mucilage,  and  the  simplest  and 
handiest  is  a sheet  of  ground  opal 
glass.  For  grinding,  a large  broad  palette  knife  is 
satisfactory,  but  if  the  colour  is  inclined  to  be  coarse 
or  gritty,  or  if  very  fine  grinding  is  required,  a 
small  glass  muller  must  be  employed. 


Spray. 


The  use  of  a spray  is  to  be  recom- 
mended as  coming  between  “ wash- 
ing down”  and  brush  development.  It  is  not  so 
liable  to  utterly  spoil  a print  as  the  use  of  a brush 
in  the  hands  of  a beginner,  and  yet  it  may  be 
applied  more  locally  than  water  from  the  household 
tap.  A good  strong  “ bellows  ” may  be  obtained 
from  almost  any  hairdresser  for  about  half  a crown, 
and  attached  to  the  usual  spraying  bottle.  Or  the 
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whole  may  be  purchased  together.  The  small 
scent  spray  proper  is  quite  inadequate.  It  is 
necessary  to  be  able  to  send  a somewhat  forcible 
spray  from  a good  distance,  or  uneven  markings 
will  often  result. 


Dishes  and 
Easels. 


The  dishes  required  are  tin  or 
porcelain  a size  larger  than  the 
prints,  i.e .,  15  x 12  for  12  x 10  prints, 
for  ease  of  handling.  They  should  be  fairly  deep. 
A firm  easel  on  which  to  rest  the  sheet  of  glass  on 
which  the  wet  print  is  laid,  is  very  useful  during 
spray  or  brush  development.  Another  easel,  either 
the  ordinary  form  ora  small  table  easel  is  useful  on 
which  to  set  the  print  pinned  to  a board,  so  that  it 
may  be  examined  and  any  high-lights  picked  out, 
or  other  modifications  made  while  the  gum  is  in  a 
moist  condition. 


Actinometer. 


As  a reasonably  correct  exposure 
for  the  method  of  development 
decided  upon  is  almost  essential,  an  actinometer 
should  be  employed,  and  careful  notes  kept  of  the 
print,  strength  and  colour  of  the  pigment  coating, 
tint  of  actinometer  and  the  effect  secured  on  de- 
velopment. In  this  way  exposure  becomes  more 
and  more  a matter  of  exactitude. 


The  Sensitive 
Mixture. 


In  my  hands  the  simplest  and  most 
satisfactory  method  of  coating  the 
paper  is  to  mix  the  gum,  pigment 
and  sensitizer  together,  and  apply  to  the  plain 
paper.  I have  tried  the  previous  immersion  of  the 
paper  in  the  potassium  bichromate  solution,  but 
have  not  been  able  to  obtain  such  satisfactory 
prints  by  that  method,  and  in  any  case  it  neces- 
sitates an  extra  operation.  Commence  with  black 
pigment.  Weigh  out  4 grains  of  the  powder,  place 
it  on  a sheet  of  ground  opal  glass  ; measure  half  an 
ounce  of  the  mucilage  ; add  some  of  it  to  the 
powder  colour,  and  mix  with  a palette  knife  or  broad 
spatula.  At  first  the  powder  will  appear  slightly 
gritty,  but  in  two  or  three  minutes  it  will  work 
smoothly  and  the  black  mass  will  be  of  a treacly 
consistency.  More  gum  may  then  be  added  until 
the  whole  of  the  half  ounce  is  used,  and  the  mixture 
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may  be  spooned  up  with  the  spatula  into  a cup  or 
jar.  Half  an  ounce  of  the  ten  per  cent,  solution  of 
potassium  bichromate  is  now  added,  and  the  whole 
thoroughly  well  stirred.  Before  commencing  to 
coat  the  sheet  of  drawing  paper  it  is  well  to  apply 
a little  of  the  mixture  to  a sheet  of  white  paper  to 
ascertain  whether  the  opacity  is  right.  Powder 
colour  varies  in  density,  and  four  grains  is  a rather 
awkward  quantity  to  weigh  out  with  the  average 
pair  of  scales,  so  it  is  quite  possible  the  mixture 
may  contain  too  much  colour.  Experience  alone 
will  determine  the  correct  opacity.  For  a print  in 
one  printing  the  amount  of  colour  may  be  con- 
siderably greater  than  if  multiple  printing  be 
decided  upon.  Should  it  be  found  on  trying  the 
mixture  that  the  coating  be  too  heavy  or  opaque, 
a little  more  gum  and  potassium  bichromate  must 
be  added  in  equal  proportions,  and  after  stirring, 
the  mixture  again  tried.  The  proportions  given 
will  be  found  those  best  for  early  attempts.  Later 
on  they  may  be  varied.  More  gum  for  instance 
will  tend  to  produce  harder  results.  If  the  sensitizer 
is  reduced  or  diluted  with  water,  the  pigment  coat- 
ing will  be  slower,  and  in  this  way  the  paper  may 
be  made  of  such  a degree  of  sensitiveness  as  to  take 
all  day  to  print.  This  may  be  an  advantage  to  those 
who  wish  to  leave  a frame  out  in  a north  window 
while  they  are  at  business. 

p ,.  The  sheet  of  paper  to  be  coated 

fk°apin^  should  be  cut  larger  than  the  neg- 

uieraper.  atiy0,  say  14"xl2"  for  a 12"xl0" 

print  so  that  there  is  a margin  of  an  inch  all  round. 
The  tendency  to  uneven  coating  is  much  greater 
at  the  edges  of  the  paper,  and  this  precaution  pre- 
serves the  margins  of  the  picture  from  uneven 
markings.  Of  course  it  entails  the  use  of  a printing 
frame  with  plate-glass  front  a size  larger  than  the 
negative  being  printed.  Having  cut  the  sheet  of 
paper  to  size  it  is  pinned  down  with  glass-headed 
push  pins  to  a drawing  board  on  which  has  been 
laid  a single  sheet  of  uncreased  newspaper  or  a 
sheet  of  blotting  paper.  The  sensitive  pigmented 
gum  mixture  is  now  smeared  over  the  paper  with 
the  flat  hog-hair  brush  as  rapidly  as  possible,  taking 
care  not  to  apply  an  excessive  quantity.  On  the 
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other  hand  sufficient  to  give  a free  coating  must  be 
applied.  If  the  quantity  is  stinted  the  colour  tends 
to  work  into  the  fibre  of  the  paper  and  will  not  dis- 
solve away  freely  on  unexposed  portions  during 
subsequent  development.  After  one  or  two  sheets 
have  been  coated  the  correct  quantity  to  apply  will  be 
felt  without  any  difficulty.  The  flat  hog-hair  coating 
brush  should  now  be  passed  from  end  to  end  of  the 
sheet  of  paper  and  then  across  the  sheet  from  side 
to  side,  when  the  coating  will  be  found  to  be  getting 
fairly  even.  Now  lay  down  the  coating  brush  and 
taking  up  the  badger  softener  draw  it  lightly  over 
the  sheet,  holding  the  brush  in  a vertical  position 
and  allowing  merely  the  tips  of  the  bristles  to  drag 
on  the  gum  coating.  After  doing  this  in  one 
direction  repeat  the  process  in  the  opposite  direction 
when  it  will  be  found  that  the  coating  is  becoming 
even.  If  any  darker  patches  occur,  and  they  often 
do,  it  may  be  necessary  to  use  the  badger  softener 
as  a stippler,  still  holding  it  vertically  but  dabbing  it 
on  to  the  paper  instead  of  drawing  it  along.  This 
will  be  found  to  give  a distinctly  granular  effect  to 
the  coated  paper,  but  the  longer  the  dabbing  is  con- 
tinued the  finer  the  grain  becomes,  and  if  the 
process  is  gone  through  rapidly  the  dragging  may 
be  again  resorted  to  and  the  granularity  almost 
entirely  removed. 

P . The  paper  should  then  be  removed 

Urymg.  from  the  board  and  either  pinned 

up  in  the  dark-room  or  in  a cupboard  to  dry  spon- 
taneously or  carefully  dried  over  a gas  ring  or  in 
front  of  a fire.  Care  must  be  taken  not  to  scorch 
the  paper. 

Care  also  must  be  taken  in  multiple 
printing,  or  the  paper  may  be  dried 
more  at  one  coating  than  at 
another  when  there  will  be  diffi- 
culty in  obtaining  correct  registration.  On  the 
other  hand  this  may  be  turned  to  advantage  in 
some  cases.  The  paper  usually  contracts  slightly 
after  the  first  printing,  so  that  if  for  the  first  print- 
ing the  paper  is  made  very  dry,  the  contraction  is 
likely  to  be  slight  and  if  a little  more  moisture  is 
allowed  to  remain  for  the  second  printing  this  con- 
traction will  be  counteracted.  Of  course  the  paper 
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must  be  what  is  usually  termed  dry , or  the  coating 
will  adhere  to  the  negative,  moreover  a damp 
coating  is  almost  insensitive. 

c , . - The  difference  in  length  between  a 

Stretching  ol  sheet  of  paper  dry  and  almost  dry 
rapers.  -g  veiy  considerable,  and  a little 

dodging  in  this  way  will  usually  enable  perfect 
registration  to  be  obtained.  I have  found  a con- 
siderable difference  in  the  contraction  or  stretching 
of  papers.  Joynson’s  paper  contracts  very  little 
indeed,  while  Michallet  and  Ingres  contract  con- 
siderably. Allonge  I have  found  vary  very  little  in 
the  various  printings. 

p , Having  coated  and  dried  the  paper, 

rrmtrng.  the  nex^  s£ep  the  printing.  As  a 

preliminary  experiment  it  is  well  to  put  out  a 
similar  negative  with  a piece  of  P.O.P.  exposed 
behind  it,  and  regard  the  gum  print  sufficiently 
exposed  when  the  P.O.P.  is  printed.  At  the  same 
time  a piece  of  P.O.P.  may  be  placed  in  the  print 
meter  or  actinometer  so  that  a definite  test  number 
may  be  ascertained  as  a basis  for  further  exposures. 
It  will  be  found  that  strong  coatings  require  rather 
fuller  printing,  while  such  colours  as  browns  and 
reds  need  nearly  twice  as  much  exposure  as  a 
black  print. 

n „ . After  printing,  the  exposed  paper 

Development.  ig  placed  face  down  in  a large  dish 

or  tank  of  cold  water,  and  left  alone  for,  say,  ten 
minutes.  If  it  is  then  gently  lifted  up  it  will  be 
found  that  the  colour  is  dissolving  away  from  the 
high-lights. 

In  first  experiments  it  may  be  well 
to  simply  leave  the  print  lying  face 
down  on  the  water  until  the  image  is  pretty  well 
developed,  and  then  remove  the  print  and  pin  it  up 
to  dry.  A second  print  may  then  be  made,  but 
instead  of  leaving  it  to  develop  automatically  it 
may  be  taken  from  the  water  and  laid  face  up- 
wards on  a sheet  of  glass,  and  water  from  the  tap 
allowed  to  flow  over  it,  not  in  a direct  jet  on  to  the 
print,  but  on  to  the  glass  at  the  edge,  the  water 
flowing  thence  across  the  print.  If  the  exposure 
has  been  about  correct  this  flowing  over  of  the 
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water  should  almost  complete  development.  Some 
parts  of  the  picture  may,  however,  he  still  too  dark. 

Jet  from  With  great  care  a gentle  stream  of 

T A ^ water  direct  from  the  tap  may  be 

&P  an  pray.  apowe(j  to  run  on  to  these  portions. 
Better  still  will  be  found  the  use  of  the  spray, 
carefully  employed  so  as  not  to  produce  uneven 
markings.  If  a print  is  to  he  locally  treated  in  this 
way,  that  is  the  values  corrected  by  the  local  action 
of  water  or  the  spray,  the  exposure  should  be  about 
ten  per  cent,  longer  than  for  simple  development 
by  soaking. 

Still  further  control  may  he  exer- 
cised on  the  values  and  on  the 


Brush 


eve  opmen  . }ines  as  well  by  the  employment  of 
brushes  in  development.  For  brush  development 
the  exposure  should  he  increased  twenty-five  per 
cent,  instead  of  ten  as  for  spray  development.  It 
will  be  much  longer  before  any  sign  of  an  image 
appears  when  the  print  is  soaked,  but  if  patience  is 
exercised,  or  if  a soft  camel-hair  brush  is  cautiously 
applied  to  the  print  while  it  is  kept  under  water 
the  outlines  will  begin  to  appear.  The  amount  of 
light  action  will  largely  determine  the  method  of 
development  possible.  If  the  print  is  not  very 
fully  exposed  it  may  be  better  to  allow  it  to  develop 
somewhat  automatically,  soaking  it  for  awhile  and 
then  allowing  water  from  the  tap  to  run  over  it. 
Then  after  the  image  is  well  out  place  the  print 
supported  on  a sheet  of  glass  on  an  easel,  when 
parts  which  require  it  may  be  cautiously  lightened 
by  means  of  a soft  camel-hair  or  sable  brush  of 
suitable  size. 


Hog-hair 

Brushes. 


On  the  other  hand,  if  the  exposure 
has  been  very  full,  and  the  subject 
is  one  which  lends  itself  to  fairly 
vigorous  handling,  it  may  be  found  necessary  to 
bring  away  the  colour  with  the  comparatively  stiff 
hog-hair  brushes.  In  this  way  the  print  can  be 
worked  upon  over  and  over  again,  the  friction  with 
the  stiff  brush  removing  the  partially  softened 
gum  and  pigment.  The  values  are,  of  course, 
corrected  by  the  worker  as  he  thinks  best,  but 
comparatively  vigorous  treatment  may  be  used. 
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I would  suggest  that  the  beginner 
in  gum  printing  should  commence 
with  fairly  thin  coatings,  employing 
from  two  to  four  grains  of  black,  and  as  experience 
is  gained,  increasing  the  amount  of  pigment  until 
the  coating  is  sufficiently  dense  to  give  full  strength 
to  the  shadows.  When  coatings  of  considerable 
density  are  used  the  difficulty  is  to  get  gradation 
in  both  shadows  and  high-lights  at  the  same  time. 
If  the  print  is  exposed  long  enough  to  hold  the 
detail  in  the  lighter  portions  there  is  a tendency  to 
heavy  shadows  with  little  gradation.  If  the 
exposure  is  short  the  shadows  come  better,  but  the 
high-lights  wash  off  and  are  harsh.  Printing  must 
be  long  enough  to  give  the  high-lights  their  fair 
share  of  modelling,  and  the  spray  may  be  resorted 
to  as  a means  of  reducing  the  depth  of  deposit  in 
the  shadows.  Care  should  be  taken  in  the  applica- 
tion of  the  spray  so  that  the  much  more  delicate 
half-tones  are  not  washed  away. 
wt  k w tr  Where  some  after  brush  work  is 
thrush  Work.  required  it  must  be  done  after  the 

print  is  free  from  surface  water  and  is  beginning  to 
dry.  A soft  camel-hair  brush  will  usually  answer 
and  the  delicate  surface  of  the  semi-fluid  gum 
coating  must  be  very  lightly  touched,  or  it  will  be 
removed  entirely  and  a white  spot  produced.  If 
the  print  is  still  covered  on  its  surface  with  a film 
of  water  and  the  gum  is  touched,  the  water  is 
present  in  sufficient  quantity  to  remove  the  gum 
entirely  from  the  spot  touched.  As  this  surface 
water  drains  and  dries  off,  the  gum  gets  more  and 
more  plastic  or  tenacious,  and  consequently  part 
may  be  removed  and  the  tone  lightened.  The  use 
of  a mixture  of  chrom  ic  acid  and  ammonium  bichro- 
mate is  generally  found  to  give  a tougher  film  and 
one  less  likely  to  come  away  entirely  from  the 
paper  when  touched  with  the  brush. 

In  certain  cases  and  perhaps  more  particularly 
with  figure  subjects  or  heads,  what  is  called  a 
“ sketchy  effect  ” is  sometimes  desired.  When  the 
paper  is  required  to  be  almost  white  or  free  from 
any  pigment  a good  stiff  hog-hair  brush  may  be 
used  while  the  print  is  being  developed  and  the 
margins  cleaned  or  vignetted  as  desired.  The 
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softening  or  graduating  between  the  dark  portions 
of  background,  say,  and  the  cleaned  margins  must 
be  done  after  the  print  has  commenced  to  dry,  so 
that  not  all,  but  only  part  of  the  pigmented  film  is 
removed. 

In  many  cases  the  ordinary  worker 
will  find  that  to  get  the  extended 
range  of  gradation  he  desires  it 
will  be  necessary  to  employ  the  multiple  printing 
method,  now  to  be  described.  Multiple  print- 
ing may  mean  any  number  of  coatings  and 
printings  from  two  upwards.  In  its  simplest  form 
the  pigment  mixture  is  fairly  dense  and  the  first 
print  on  development  will  be  found  to  possess 
strength  and  fairly  good  gradation  in  the  shadows, 
but  the  high-lights  will  be  hard  and  devoid  of 
detail  and  gradation.  After  drying,  a second  coating 
of  pigment  is  given,  the  proportion  of  colour  being 
much  less.  The  print  is  carefully  placed  in  register 
on  the  negative  and  again  printed  somewhat  fully. 
Many  methods  have  been  suggested  for  securing 
good  registration  of  the  paper  on  the  negative  for 
the  record  or  subsequent  printings.  I have  found 
it  fairly  easy  to  register  prints  up  to  15  in.  x 12  in. 
by  hand,  simply  holding  negative  and  recoated  print 
up  to  the  light,  and  adjusting  the  one  to  the  other. 
In  early  trials  the  method  of  cementing  the  paper 
to  a slate  or  a sheet  of  zinc  is  apt  to  be  expensive, 
as  many  waste  prints  are  made  and  the  gutta-percha 
tissue  is  not  very  cheap.  This  method  must  be 
used  for  large  sizes  however.  A sheet  of  thin 
smooth  zinc  the  size  of  the  negative  is  obtained 
and  a sheet  of  gutta-percha  tissue  is  laid  on  the 
zinc,  placing  the  paper  on  that  again,  and  then  with 
another  thin  sheet  of  clean  paper  as  a protection, 
the  three  are  cemented  together  by  passing  a warm 
flat-iron  over  the  whole,  the  heat  softening  the 
gutta-percha  and  causing  adhesion.  The  zinc  with 
its  adherent  paper  and  the  negative  are  then 
always  pushed  into  the  same  corner  of  the  printing 
frame.  On  development  the  second  printing  will 
be  found  to  have  produced  the  gradations  in  the 
high-lights  and  lighter  half-tones  while  it  has  not 
materially  increased  the  strength  of  the  shadows. 
It  may  happen  that  the  shadows  require  some  dark 
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touches,  and  if  this  is  the  case  another  coating  may 
be  given  to  the  print  and  the  exposure  to  light  may 
be  somewhat  short,  so  that  the  coating  will  dissolve 
away  everywhere  except  in  the  darkest  tones. 
This  gives  roughly  the  essence  of  the  multiple 
method  of  printing,  but  it  is  quite  obvious  that 
many  modifications  may  be  made  and  within  limits 
any  number  of  printings  given  until  the  required 
effect  is  obtained.  The  great  desideratum  is  to 
know  exactly  what  is  required. 

P . Should  any  difficulty  be  experienced 

y u. through  stretching  or  contraction 
armsn.  Qf  paper?  the  method  of  satu- 

rating the  fibre  with  some  substance  which  will 
render  it  impermeable  to  moisture  may  be  tried. 
Celluloid  varnish  diluted  with  amyl  acetate  answers 
well,  and  the  paper  must  be  not  merely  brushed 
with  this  but  actually  immersed  in  it.  The  appear- 
ance of  the  paper  is  practically  unchanged  after 
drying,  there  is  no  stretching  when  wet  or  con- 
traction on  drying,  and  the  necessity  for  any  sizing 
disappears  altogether.  Care  should  be  taken,  as 
the  varnish  is  very  inflammable,  and  some  economy 
is  necessary  as  it  is  not  by  any  means  cheap. 

I have  found  with  the  majority  of 
negatives  the  best  method  is  as 
follows.  Aim  as  in  single  printing 
to  get  a really  good  first  print.  Have  as  good  a 
negative  as  it  is  possible  to  produce  and,  if  neces- 
sary, correct  the  tones  by  the  means  usually 
adopted,  matt  varnish  or  mineral  paper  with 
powdered  crayon  or  lead  pencil  applied.  Take  for 
the  first  printing  a coating  mixture  fairly  strong  in 
pigment,  and  print  fully  but  not  excessively. 
Development  should  just  commence  in  the  lighter 
tones  on  15  or  20  minutes’  immersion  in  cold  water, 
and  the  coating  should,  at  this  stage,  stand  careful 
brushing  with  the  tips  of  a broad  camel-hair  brush 
under  water.  Very  cautiously  this  method  of 
development  may  be  continued,  using  the  brush 
locally  to  lighten  parts  as  required,  until  the  picture 
in  its  main  masses  is  just  about  what  is  required. 
It  should  then  be  removed  from  the  water  and 
allowed  to  drain,  still  being  laid  face  upwards  on  a 
sheet  of  glass.  When  the  surface  water  has  drained 
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off  the  print  is  ready  for  any  local  brush  treatment, 
which  may  be  done  with  a medium  size  sable  or 
camel-hair  brush,  the  touches  being  made  with  a 
nearly  dry  brush.  It  will  be  found  that  the  colour 
may  be  blended  on  the  surface  of  the  print,  con- 
trasts softened  by  carrying  dark  colour  over  on  to 
light  patches,  so  securing  breadth  and  the  elimina- 
tion of  unnecessary  detail.  Any  parts  which  are 
too  dark,  parts  too  small  to  be  effectively  and  neatly 
lightened  with  the  broad  brush  while  the  print  was 
under  water,  may  now  he  lightened  with  the  small 
brush,  and  a general  correction  of  the  tone  values 
effected.  This  work  must  be  done  delicately  and 
yet  rapidly,  for  the  surface  of  the  print  is  rapidly 
drying,  and  it  must  on  no  account  he  wetted  again 
during  the  process. 

Aft  W ir*  If;  however,  it  is  found  impossible 
ter-worKmg.  ge^  ^he  corrections  made  before 

the  print  is  dry  it  may  be  allowed  to  dry  thoroughly 
away  from  the  light  and  may  then  he  again  wetted, 
when  it  will  be  found  that  the  pigment  will  be 
sufficiently  softened  to  allow  of  further  work  with 
a somewhat  stiffer  brush,  such  as  a hog-hair.  This 
needs  to  be  carefully  done,  or  coarse,  scratchy 
markings  are  liable  to  result. 

A f The  first  print  when  completed 

Appearance  of  should  in  general  be  something 
first  rrmt.  like  the  desired  result.  In  other 
words  if  the  print  is  a long  way  from  what  is 
wanted,  it  may  be  quicker  and  easier  to  start  afresh 
than  to  attempt  to  work  up  the  inferior  result. 
Second  and  third  printings  should  do  little  more 
than  complete  the  light  gradation  or  strengthen 
shadows,  or  otherwise  correct  tone  relationship. 

« A Under  most  circumstances  the 
fine  pecond  second  coating  will  be  one  contain- 
L/oatmg,  ing  much  less  pigment  than  the 

first.  The  beginner  will  find  it  more  difficult  to  lay 
the  second  coating  than  the  first,  and  with  every 
successive  coating  this  difficulty  increases.  As  each 
successive  coating  has  the  same  effect  as  a sizing  on 
the  paper,  the  point  which  immediately  occurs  is, 
that  the  proportion  of  gum  in  the  later  coatings 
may  be  kept  rather  lower.  At  the  same  time,  if 
too  low,  the  tendency  to  stain  the  paper  in  any  of 
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the  very  lightest  portions  will  be  great.  One  part 
mucilage,  one  part  sensitizer,  and  one  part  water  is 
perhaps  the  limit  to  which  it  is  wise  to  go. 

„ The  exposure  of  the  second  coating 

ILxpos^re.  constitutes  a difficulty.  Assuming 

a thin  coating,  which  is  to  be  printed  deeply  in 
order  to  complete  the  scale  of  gradation  in  the 
high-lights,  we  must  print  sufficiently  to  hold  some 
of  the  coating  everywhere,  but  yet  the  gum  must 
be  soft  enough  on  development  to  allow  of  its  com- 
plete removal  by  the  application  of  a sable  brush 
from  any  lights  which  are  required  to  be  almost 
pure  paper.  Over-exposure  leaves  the  picture 
muddy,  and  if  a stiff  brush  is  used  for  development 
excessive  coarseness  is  likely  to  show  itself.  On 
the  other  hand  under-printing  allows  the  coating 
to  dissolve  away  from  the  lighter  tones,  and  the 
print,  slightly  hard  before,  is  made  harder  still. 
Experience  alone  will  enable  the  gum  worker  to 
secure  the  proper  exposure,  and,  as  in  all  other 
photographic  work,  exposure  is  the  main  point, 
speaking,  of  course,  of  the  technical  side  of  the 
matter. 

TK  TK*  A If  the  shadows  require  a little 

p ir  strengthening,  or  if  any  modific- 

oa  mg.  ations  of  tone  are  deemed  necessary, 

a third  coating  must  be  given,  but  it  will  be  one 
with  very  little  colour.  Supposing  the  first  coating 
contained  5 grains  of  lamp  black  to  the  \ ounce  of 
mucilage  and  \ ounce  of  sensitizer,  the  third  coating 
will  probably  require  not  more  than  one  grain  and 
perhaps  less  than  this.  Care  must  again  be  taken 
in  laying  the  coating  that  no  uneven  marks  occur. 
If  mere  strengthening  of  the  shadows  is  to  be  done 
the  printing  will  be  uncontrolled  but  somewhat 
light.  Some  parts  may  be  considered  deep  enough 
and  it  may  be  well  to  mask  these  with  brown  paper 
during  the  printing,  though  in  any  case  the  colour 
should  be  soft  enough  to  allow  of  its  being  brushed 
off  entirely  during  development.  The  aim  in  ex- 
posure should  be  to  give  long  enough  to  hold  the 
coating  in  the  shadows,  but  to  allow  it  to  develop 
away  quite  freely  in  the  half-tones  and  high-lights. 
Here  again,  over-printing  will  result  in  a general 
heaviness  of  the  shadows  and  half-shadows,  while 
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Running  of 
the  Gum  after 
Development. 


under  printing  will  leave  the  gum  in  such  a soft 
and  almost  soluble  condition  as  to  run  after  the 
print  is  pinned  up  to  dry. 

If  there  appears  any  slight  tendency 
of  the  gum  to  run  after  develop- 
ment the  print  should  be  dried 
lying  flat  on  a sheet  of  glass  or  on 
a piece  of  blotting  paper  laid  on  a drawing  board. 
With  many  subjects  a slight  running  is  a distinct 
improvement,  the  softening  of  outlines  and  blend- 
ing of  tones  helping  the  effect  of  atmosphere.  With 
prints  which  have  had  the  minimum  exposure  and 
have  developed  freely,  the  running  may  be  so  great 
that  the  developed  image  will  run  into  pools  during 
drying.  If  this  is  observed  the  only  satisfactory 
method  of  dealing  with  the  difficulty  is  to  immerse 
the  print  in  water  again  and  wash  off  the  whole  of 
that  particular  coating.  Gentle  friction  with  a soft 
brush  or  a very  soft  sponge  will  ensure  the  total 
removal,  but  as  a rule  simple  washing  under  the 
tap  will  he  sufficient.  The  print  must  then  be  dried 
and  again  coated,  taking  care  that  printing  is 
carried  further  the  next  time  so  that  the  trouble 
does  not  recur. 

0 - I have  assumed  the  first  print  to  be 

M A rather  hard,  that  is,  almost  strong 

Methods.  enough  in  the  shadows  but  some- 

what lacking  gradation  in  the  high-lights,  the 
second  printing  being  full — on  a thin  coating — to 
supply  the  lighter  tones.  If  the  first  printing  is  full 
and  the  paper  a rough  one,  such  as  Michallet  or 
“ O.W.,”  it  may  be  that  the  gradations  in  the  high- 
lights are  sufficiently  present,  and  that  the  print 
will  merely  require  a little  building  up  in  the  deeper 
shadows  to  extend  the  range  of  gradation.  The  two 
prints,  Figs.  12  and  13,  were  coated  on  the  same 
paper  and  with  the  same  density  of  pigment 
mixture,  but  12  was  not  very  fully  printed  and 
simply  washed  down  in  development.  The  result 
is  a rather  harsh  print  which  shows  well  the  type 
of  print  requiring  a second  printing,  using  a thin 
coat  of  pigment  well  printed  to  give  the  delicate 
lighter  gradations.  Fig.  13  shows  the  reverse 
method  of  treatment,  the  exposure  having  been 
full  and  development  assisted  with  a soft  brush. 
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The  gradations  are  present  in  the  lighter  portions 
and  a second  coating  is  required  with  light  printing 
to  strengthen  the  shadows. 

r x . With  rough  paper  a certain  amount 

Uramuamy.  Gf  granuiarity  is  almost  certain  to 
occur,  more  particularly  with  prints  produced  in  a 
single  printing.  The  rough  texture  of  the  paper 
assists  our  securing  the  required  range  of  gradation. 
With  finer  grained  papers  and  multiple  printing 
the  grain  is  much  less  pronounced  and  may  be 
almost  absent.  Figs.  14  and  15,  “ The  Coble,” 
illustrate  this  point.  Fig.  14  shows  a good  deal  of 
granularity,  and  what  is  often  called,  for  want  of  a 
better  name,  a “ sketchy  ” effect  is  produced.  In 
Fig.  15,  which  had  a second  coating  and  printing, 
using  a thin  pigment  mixture  and  full  printing,  the 
granularity  is  almost  smoothed  away  and  the  steps 
in  the  range  of  gradation  are  filled  in. 

™ , Where  printing  has  been  very  full 

or  overdone,  and  a somewhat  stiff 
hog-hair  brush  has  been  used  in  development,  the 
result  is — (1)  scratchy  brush  marks  (which  might 
be  somewhat  obliterated  by  a second  coating  how- 
ever) ; (2)  a very  granular  effect,  owing  to  the  stiff 
brush  removing  the  pigment  from  the  hills  and 
leaving  it  in  the  hollows  of  the  surface  of  the  paper. 

Such  a method  of  development  may  possess 
advantages  in  certain  cases.  For  instance,  in  a 
portrait,  the  texture  of  rough  tweed  would  be 
suggested,  while  the  rest  of  the  picture  would  be 
handled  differently,  giving  the  textures  of  hair  and 
flesh,  and  the  effect  of  space  or  atmosphere  in  the 
background.  It  is  evident  that  for  development 
with  such  a rough  brush  very  full  printing  is 
essential,  printing  much  too  deep  to  allow  of  the 
flesh  and  background  being  developed  with  a 
sufficiently  fine  grain.  These  portions  must  there- 
fore be  masked  during  the  first  printing,  so  that 
they  will  develop  quite  white.  A second  coating 
may  then  be  given,  and  masking  the  rough  tweed 
coat  this  time,  the  exposure  to  light  must  be 
sufficient  only  to  allow  of  gentle  development  and 
a consequent  greater  smoothness  of  image.  After  a 
few  experiments  in  this  direction  it  will  be  apparent 
how  great  control  the  worker  has  over  textures. 
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Akr.  ..  So  far  nothing  has  been  said  with 

f t h a 1 regard  to  the  alteration  of  the 

01  ! e.  , , negative,  i.e.,  the  modification  of 

undesirable.  lin®>  form  or  drawing.  It  must, 

however,  have  occurred  to  the  reader  that  with 
careful  manipulation  much  may  be  done  to  improve 
composition  by  accentuating  beautiful  lines  and 
obliterating  ugly  ones.  Masses  may  be  broadened 
by  the  elimination  of  undesirable  detail,  and  the 
ability  to  remove  by  one  of  the  forms  of  brush 
development,  either  gentle  or  vigorous,  any  ugly 
objects  in  each  successive  printing,  gives  great 
power  when  dealing  with  certain  subjects. 

. . ..  The  characteristics  of  the  process 

Characteristics  should  always  be  borne  in  mind 

© process.  when  employing  it.  The  aim  should 
not  be  to  produce  such  an  effect  as  might  have  been 
secured  in  platinotype  or  carbon,  but  to  get  those 
other  qualities,  in  addition  to  gradation,  softness, 
etc.,  qualities  which,  so  far  at  any  rate,  gum  alone 
can  give.  The  values , for  instance,  can  be  more 
readily  corrected  by  means  of  local  development 
with  brush,  spray  or  jet  of  water  from  the  tap  in 
gum  printing,  than  by  any  methods  in  other 
printing  processes.  Carbon  prints  by  good  workers 
are  all  much  alike — gum  prints  on  the  other  hand 
vary  enormously,  and  each  worker  makes  his  own 
modifications  of  formulae  and  methods  of  develop- 
ment to  suit  his  own  ideas.  The  consequence  is  an 
individuality  of  treatment  and  style  which  makes 
a gum  print  refreshing  to  all  but  the  most  jaundiced 
of  critics,  or  the  most  prejudiced  of  photographic 
purists. 


Sensitiveness. — If  the  paper  is  very  dry  and  curly 
it  should  be  left  in  a damp,  dark  cupboard  until 
it  has  absorbed  enough  moisture  from  the  air  to 
lie  nearly  flat.  Paper  does  not  print  so  quickly 
when  very  dry  as  when  it  is  damp  enough  to  lie 
flat.  Of  course  it  must  not  be  damp  enough  to 
adhere  to  the  negative. 
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Practical  Notes  on  Gym  Printing. 


By  HAROLD  HOLCROFT,  M.A.,  F.R.P.S.,  F.C.S. 


HERE  is  no  royal  road  in  gum  printing, 
the  only  way  leads  through  faults  and 
struggles  to  success.  The  heroic  method 
of  working,  which  I fear  few  adopt,  will 
in  the  end  save  much  time,  temper,  and 
material. 

It  is  quite  simple. 

one  negative  only,  preferably  a clean, 


Use 


thin,  fully-exposed  one. 


Use  one  kind  of  paper  only. 

(3)  One  method  of  sizing. 

(4)  One  colour,  preferably  black. 

(5)  One  gum,  bichromate,  and  pigment  formula. 

(6)  Use  a silver  print  as  a guide. 

(7)  Use  an  actinometer  for  exposing. 

After  a few  months’  practice,  when  you  can 
make  a satisfactory  print  nearly  every  time,  then 
you  may  experiment  with  various  colours,  or 
different  kinds  of  paper,  or  other  negatives,  or  any 
variations  you  please,  but  take  the  variations,  how- 
ever slight  they  may  be,  one  at  a time. 

In  principle,  gum  printing  is  simplicity  itself ; 
in  practice,  small  things  have  great  consequences. 
Take  them  singly,  and  you  will  succeed  in  con- 
quering all  difficulties ; take  them  haphazard, 
several  at  once,  and  the  chances  are  you  will 
abandon  the  process  in  despair. 

The  object  of  sizing  the  paper  is  to 
obtain  sufficiently  pure  high-lights  ; 
not  necessarily  absolutely  clear 
paper  which  is  rarely  required  for  pictorial  pur- 
poses. For  ease  in  development  it  is  better  that  the 
sizing  should  be  only  just  sufficient  to  accomplish 
the  desired  degree  of  purity  in  the  high-lights.  It 
might  be  reasonably  supposed  that  the  right 
practice  ought  to  be  that  of  highly  sizing  the  paper 
or  using  some  commercial  paper  with  a hard  pre- 
pared surface,  so  that  absolutely  pure  high-lights 
could  in  any  case  be  secured,  relying  on  lengthened 
exposure  for  obtaining  a lower  tone  if  necessary. 
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This  is  not  good  in  actual  practice  as  the  hard 
slippery  surface  affords  no  anchorage  for  the  faint 
details  which  are  easily  washed  away ; and  the 
final  result  is  never  so  good  in  effect,  as  by  working 
in  the  direction  of  a minimum  amount  of  sizing. 

The  proportion  of  gum  in  the  pigment  coat  is  of 
equal  importance  in  regulating  the  degree  of  purity 
in  the  high-lights,  and  must  be  balanced  to  suit  the 
sizing.  If  the  gum  is  in  low  proportion  there  is  a 
tendency  for  the  pigment  to  get  entangled  in  the 
fibres  of  the  paper  and  produce  a lower  tone,  whilst 
a higher  proportion  will  allow  the  pigment  to 
dissolve  out  of  the  surface  of  a paper  not  very 
highly  sized. 


Pigments. 


The  two  indispensable  conditions 
for  the  pigments  are  that  they 
must  be  finely  ground,  and  not  acted  on  in  any  way 
by  bichromate  of  potash.  If  commercial  pigments 
in  powder  form  are  tested  by  mixing  them  with 
gum  and  bichromate,  and  coating  them  to  approxi- 
mately the  same  depth  of  tone  upon  sized  paper, 
it  will  be  found  on  floating  them  on  the  surface  of 
water  in  a dish,  at  a temperature  of  60°  F.,  without 
exposing  them  to  light  at  all,  that  there  are  great 
differences  in  the  speed  with  which  the  pigment 
will  dissolve  off  the  paper.  Usually  the  blacks  and 
ferric  oxide  reds,  indigo  and  burnt  sienna,  will  give 
a coat  which  will  dissolve  off  in  10  minutes. 

The  umbers  and  other  browns  will  take  20 
minutes  at  least.  Sometimes  pigments  will  form  a 
coat  which  is  insoluble  even  in  hot  water.  Some 
pigments  which,  when  used  separately,  give  only  a 
moderately  soluble  coating,  when  mixed  together 
to  obtain  a variation  in  colour,  give  a coat  which  is 
quite  insoluble. 

In  the  case  of  commercial  pigments  which  are 
bought  moist  in  tubes,  the  medium  which  is  used  in 
grinding  the  colours  often  affects  the  results. 

It  is  a wise  plan  to  test  all  colours  and  mixtures 
of  colours  before  coating  any  quantity  of  paper. 

It  is  possible  to  use  some  of  the  coal  tar  colours, 
especially  those  only  soluble  in  alcohol.  The  effects 
are  sometimes  striking,  but  even  if  the  colours 
originally  are  of  fairly  permanent  character,  it  is 
possible  that  after  contact  with  bichromate,  there 
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Mixing  the 
Gum,  Pigment, 
and 

Bichromate. 


may  be  an  alteration  in  stability  to  light,  so  that 
they  ought  to  be  used  with  due  caution  if  at  all. 

It  is  usually  laid  down  in  the 
instructions  to  mix  the  different 
ingredients  with  a palette  knife  and 
a slab,  or  with  a small  pestle  and 
mortar,  and  it  may  be  admitted 
that  in  the  majority  of  cases,  when  the  pigment  is 
already  finely  ground,  a perfunctory  mixing  such 
as  this  will  be  sufficient,  but  it  is  not  the  best  or 
safest  method.  The  gum  solution  and  pigment 
should  be  thoroughly  ground  together  with  a small 
glass  muller  and  slab,  using  a palette  knife  to  bring 
the  mixture  back  to  the  centre  of  the  slab.  Then 
the  bichromate  solution  should  be  added,  followed 
by  another  thorough  grinding  till  the  mixture  is 
absolutely  uniform.  Then  it  should  be  filtered 
through  fine  muslin  sewn  to  a light  wire  ring.  The 
reason  is  that  with  some  samples  of  gum-arabic  it 
will  be  found  on  mixing  the  solution  of  gum 
with  a saturated  solution  of  bichromate  in  a per- 
functory manner  with  a small  pestle  and  mortar, 
that  the  gum,  or  some  constituent  of  it,  gelatinizes 
by  contact  with  the  bichromate  into  insoluble 
toughish  globules,  which  can  be  easily  seen  with  a 
magnifying  glass,  especially  if  a little  pigment  is 
added  the  last  thing,  when  they  will  stand  out  as 
yellow  balls  of  clear  transparent  jelly.  These 
globules,  when  forced  into  contact  with  the  paper, 
by  the  action  of  the  brushes,  form  circular  spots 
like  grease  spots,  which  are  very  difficult  to  cover 
over  with  the  brushes. 

A thorough  grinding  with  the  muller  breaks  these 
globules  up  if  they  are  present,  and  makes  the  mix- 
ture uniform,  whilst  the  sieve  will  keep  back  any 
globules  that  may  escape  the  muller. 

Dust  also  causes  spots  in  coating,  but  they  are 
not  so  round  in  shape  and  can  generally  be  covered 
by  stippling  with  the  badger  softener. 

It  is  assumed  that  the  paper  is 
sufficiently  sized. 

The  gum  must  be  present  in  pro- 
portion sufficient  to  admit  of  the 
mixture  being  laid  on  the  paper 
smoothly  when  coating,  and  to 
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allow  the  pigment  to  dissolve  out  of  the  high-lights 
of  the  picture,  to  the  extent  required. 

Too  great  a proportion  of  gum  gives  a mixture 
difficult  to  lay  on  smoothly  and  if  accompanied  by 
too  great  a proportion  of  pigment,  the  coat  will  not 
allow  the  light  to  penetrate  and  fasten  the  picture 
to  the  paper;  hence  on  development  the  image 
dissolves  or  scales  off. 

The  bichromate  should  be  a saturated  solution ; 
any  dilution  of  the  gum  should  be  with  this  solution 
and  not  water. 

Too  small  a proportion  of  bichromate  or  diluting 
with  water  very  much  reduces  the  sensitiveness  of 
the  film  and  it  will  remain  soluble  unless  a pro- 
longed exposure  is  given. 

Too  great  a proportion  of  bichromate  solution  is 
of  course  equivalent  to  reducing  the  gum  solution. 
Pigment  should  be  present  sufficient  to  give  the 
deepest  shadow  its  required  value  and  no  more. 
Less  pigment  gives  an  image  of  short  range  of  tone. 
Too  much  prevents  the  light  acting  through  to  the 
paper  to  fix  the  image  securely. 

A thick  coating  of  gum  which  contains  a small 
proportion  of  pigment,  but  by  its  thickness  gives 
sufficient  depth  of  tone  and  yet  is  transparent  to 
light,  acts  very  well  and  gives  detail  easily  at  both 
ends  of  the  scale. 

Before  coating  large  sheets  of 
paper,  it  will  save  much  time  and 
material  if  some  preliminary  tests 
are  made.  Having  prepared  sufficient  gum,  pig- 
ment, and  bichromate  mixture  for  the  day’s  work, 
coat  a smaller  piece  of  the  same  paper  (not  any 
kind  of  scrap  paper),  dry  it  quickly  before  the  fire 
or  over  a gas  jet  in  a subdued  light ; cut  the  paper 
into  two  or  three  pieces,  and  without  any  exposure 
to  light  float  one  of  them  face  down  on  a dish  of 
water  at  about  60°F. 

This  test  will  tell  you  three  things  : — 

(1)  Whether  the  amount  of  pigment  on  the  paper 
is  sufficient. 

(2)  If  the  pigment  dissolves  off  easily  in  10 
minutes  or  so,  the  gum  mixture  is  all  right  for 
solubility. 

(3)  If  the  pigment  dissolves  off — leaving  the 
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paper  sufficiently  clear  for  the  high-lights,  the 
sizing  of  the  paper  and  the  proportion  of  gum  are 
right  and  properly  balanced.  But  if  the  paper  is 
left  absolutely  clean,  possibly  the  paper  is  over- 
sized or  the  proportion  of  gum  is  too  great,  and 
there  will  be  some  difficulty  in  preserving  the 
details  in  the  high-lights. 

These  tests  cost  nothing  but  a few  minutes  in 
time,  and  will  save  much  tribulation,  especially  in 
working  with  new  materials.  The  remaining  test 
pieces  may  be  used  to  ascertain  the  exact  exposure 
when  the  worker  has  not  sufficient  experience  to 
work  without  this  aid. 

,r,  A There  is  a fairly  strong  image  due 

I he  Bichromate  to  the  bichromate  and  gum  alone, 
Image  in  which  frequently  very  much  modi- 

* rmts*  fies  the  final  colour  of  the  print. 

This  image  is  usually  discharged  or  partially 
discharged  by  placing  the  finished  and  dried  print 
in  a solution  of  alum  or  sodium  bi- sulphite.  It 
may  also  be  bleached  to  some  extent  by  exposing 
the  dry  print  for  some  hours  in  direct  sunlight. 

The  efficiency  of  these  remedies  varies  consider- 
ably ; some  pigments,  notably  certain  blacks,  seem 
to  have  a tenacious  affinity  for  other  colouring 
matters.  (Animal  charcoal  is  used  in  the  arts  for 
decolorising  sugar  and  other  solutions.) 

A striking  proof  of  the  difference  between  the 
final  colour  of  a print,  and  that  due  to  the  pigment 
alone,  can  be  made  by  testing  a few  different 
samples  of  black  pigments. 

Coat  two  sheets  of  paper  for  each  pigment,  one 
with  gum  and  pigment  only,  the  other  with  gum, 
pigment,  and  bichromate,  exposing,  washing  and 
drying  in  the  usual  way,  then  soak  in  an  alum 
bath,  wash  and  dry. 

The  difference  in  colour  with  some  pigments  will 
surprise  the  experimentalist.  It  follows  that  it  is 
often  not  wise  to  retouch  a print  with  the  original 
pigment. 


On  Coating 
Multiple 
Gum  Prints. 

deeper  shades. 


In  producing  a multiple  gum  print 
by  three  or  more  coatings,  some 
successful  workers  commence  with 
the  half-tones,  others  with  the 
But  it  has  always  seemed  to  me 
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that  it  is  best  and  easiest  to  begin  with  the  high- 
lights first,  using  a coat  containing  but  a trace  of 
pigment,  sufficient  for  the  high-lights  only.  The 
exposure  should  be  liberal  enough  to  fix  them 
securely  to  the  paper.  In  developing  this  coat  the 
high-lights  must  be  left  apparently  somewhat  too 
strong,  because  the  subsequent  heavier  coats  of 
pigment,  by  the  effect  of  contrast,  reduce  their 
effective  strength. 

The  second  coat  may  contain  enough  pigment  to 
produce  all  the  half-tones,  and  should  have  such  an 
exposure  as  will  leave  it  entirely  soluble  over  the 
extreme  high-lights  ; so  that  on  development  there 
will  be  no  pigment  left  upon  them  from  this  second 
coat  to  interfere  with  the  effect  produced  by  the 
first  coat.  A third  coat,  if  required,  should  have 
rather  more  pigment  and  a minimum  exposure,  so 
as  to  leave  this  coating  soluble  everywhere  except 
in  the  deepest  shades.  The  reasons  for  applying 
the  coats  in  this  order  are  two. 

The  first  is  that  the  earlier  thin  coats  receive 
relatively  the  longest  exposures  and  are  therefore 
firmly  fixed  upon  the  paper,  and  not  likely  to  be 
disturbed  by  the  development  of  subsequent  coats 
which  are  more  soluble. 

The  other  reason  is,  that  in  the  act  of  coating  the 
paper  a second  time  the  pigment  is  not  evenly  dis- 
tributed, owing  to  the  tendency  which  the  gum  and 
pigment  mixture  has  to  attach  itself  to  the  denser 
parts  of  the  picture  already  on  the  paper,  rather 
than  to  the  blank  portions  of  the  paper.  The  result 
is  that,  if  the  high-lights  are  dealt  with  last,  one  is 
likely  to  get  the  shadows  and  half-tones  deeper 
than  is  required,  and  the  necessary  long  exposure 
to  secure  the  high-lights  fixes  this  extra  pigment 
firmly  upon  the  half-tones. 

A practical  printer  would  instinctively,  perhaps, 
make  an  allowance  for  this  by  putting  on  his 
heavier  coats  a little  short  of  their  full  strength. 

By  taking  the  high-lights  first  this  allowance  is 
not  wanted  because  the  second  and  third  coats  can 
be  developed  down  to  the  required  strength ; and 
previously  completed  work  is  not  interfered  with. 

In  estimating  the  proportion  of  pigment  required 
for  the  second  and  third  coats,  it  must  be 
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remembered  that  the  different  coats  are  cumulative 
in  their  effect,  i.e.  that  after  three  coatings,  the 
deepest  shadow  will  have  a strength  equal  to  the 
sum  of  all  three  coatings. 

There  is  a peculiarity  in  multiple  gum  printing 
which  sometimes  happens,  for  which  I have  not  yet 
found  a satisfactory  reason.  It  is  true  that  it  does 
not  occur  often,  but  it  is  not  an  optical  illusion  and 
other  workers  have  noticed  the  same  effect.  If  a 
thin  coating  for  high-lights  has  received  such  a 
lengthened  exposure  that  it  is  only  developed  with 
some  difficulty,  being  almost  insoluble,  it  may 
happen  that  after  the  paper  has  been  re-coated  for 
the  half-tones  and  exposed,  the  finished  insoluble 
first  coat  has  become  soluble  again,  so  that  the 
high-lights  suffer  in  the  second  development. 

To  meet  this  difficulty  I usually 
size  the  picture  after  each  suc- 
cessive printing  with  weak  gelatine  (10  grains  to 
the  ounce).  So  long  as  cold  water  only  is  used  for 
development,  and  any  brush  work  is  done  with  due 
gentleness,  this  sizing  protects  all  finished  work 
below  it ; so  much  so  that  if  any  one  printing  is 
found  to  be  not  as  desired,  a soft  sponge  will 
remove  the  faulty  coating  whilst  wet  without 
damage  to  the  completed  work,  which  when  dry  is 
ready  for  a second  attempt. 

It  might  be  supposed  that  the  gelatine  sizings 
would  increase  the  amount  of  gloss  in  the 
shadows ; this  is  not  the  case,  for  the  repeated 
sizings  make  no  perceptible  difference. 

In  the  hands  of  the  ordinary  expert 
worker,  the  scale  of  tones  in  gum 
printing  is  naturally  short  and 
steep.  In  printing  with  a single 
coat,  if  it  is  desired  to  have  full 
both  ends  of  the  scale  it  is  absolutely 
that  the  scale  of  the  negative  should 
exactly  suit  the  process,  i.e.,  it  must  be  thin  and 
clean  with  the  detail  of  good  printing  value  : but 
even  with  such  a negative  there  are  very  few 
workers  who  can  produce  a print  which  will 
combine  with  the  full  detail  at  each  end  of  the  scale 
any  considerable  range  of  tone.  A print  of  this 
quality  is  frequently  not  required,  in  which  case 
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a negative  of  a longer  range  may  produce  a 
satisfactory  print. 

The  majority  of  the  gum  prints  by  single  coating 
seen  in  our  exhibitions  may  be  described  as  steep  in 
their  scale  of  tones  with  the  detail  more  or  less 
suppressed  either  at  one  or  both  ends  of  the  scale. 
There  are  no  special  technical  difficulties  in  making 
this  quality  of  print,  but  it  is  the  want  of  elasticity 
in  the  process  or  rather  the  great  difficulty  there 
is  to  obtain  elasticity  if  another  type  of  print  is 
required,  which  has  led  to  the  introduction  of 
multiple  coating,  by  means  of  which  it  may  be  said 
that  any  kind  of  negative  from  extreme  thinness  to 
extreme  density  can  be  made  to  yield  a print  either 
brilliant  or  soft  without  difficulty.  The  scale  of  tones 
is  under  complete  command  and  may  be  corrected 
or  altered  if  required  at  any  part  of  the  scale. 

For  a very  dense  negative,  very  thin  coats  with  a 
prolonged  exposure  will  render  any  high-lights, 
however  dense ; when  these  are  satisfactory,  the 
rest  of  the  scale  can  be  easily  dealt  with.  For  a 
thin  negative,  give  a rather  light  coat  of  pigment 
and  a minimum  exposure ; repeat  until  the  image 
is  built  up  to  the  required  strength. 

To  obtain  a certain  definite  result,  it  may  be  said 
that  with  the  single  coat  of  pigment,  the  negative 
has  to  be  specially  made  ; with  multiple  coating  any 
good  negative  is  equally  suitable. 

^ - . . The  possibilities  of  combination 

Combination  printing  in  this  process  do  not 

Printing  m seem  to  be  realized,  or  we  should 
'jUm*  see  the  results  more  in  evidence. 

I have  not  as  yet  had  much  experience  in  actual 
picture  making  in  this  direction,  but  am  satisfied 
as  to  what  might  be  done. 

In  combination  printing  with  other  printing 
processes,  one  of  the  difficulties  which  frightens 
some  workers  is  the  making  of  masks  and  register- 
ing them.  This  bogey  largely  disappears  in  the 
case  of  gum  printing.  Take  a simple  case  of 
printing  in  a sky.  The  landscape  is  finished  and 
sized  with  weak  gelatine  as  usual,  the  sky  portion 
being  blank.  This  is  re-coated  with  pigment  of 
sufficient  depth  for  the  clouds,  without  troubling  if 
the  pigment  overlaps  the  landscape. 
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When  partly  dry,  or  dry,  and  before  exposure, 
remove  all  the  pigment  which  may  have  got  on  to 
the  landscape  part,  with  the  aid  of  a damp  sponge 
and  brush,  working  of  course  by  gas-light,  or  a 
very  subdued  light.  The  print  is  then  ready  to  go 
under  the  sky  negative  without  any  mask  at  all. 

Inserting  a figure  in  a landscape  is  not  much 
more  difficult.  The  figure  is  blocked  out  in  the 
negative,  and  printed  in  the  proper  position  on  the 
paper.  When  finished,  dried  and  sized,  the  paper 
is  coated  for  the  landscape  and  dried,  and  the 
pigment  removed  from  the  figure  as  before.  If  the 
pigment  is  cleared  off  before  it  is  quite  dry,  it  may 
easily  be  removed.  If  the  pigment  is  dry,  a stencil 
cut  out  of  sheet  celluloid  will  be  of  use  in  clearing 
off  the  pigment  accurately.  No  mask  required  in 
printing. 

If  the  figure  negative  is  upon  a smaller  piece  of 
glass  than  the  landscape  negative ; the  small 
negative  may  be  fixed  to  a sheet  of  glass  in  the 
proper  position  with  marine  glue,  using  a hot  wire 
to  run  the  glue  along  the  edges. 


Registering 
the  Print  in 
Multiple 
Printing. 


The  stretching  of  paper  in  the 
presence  of  moisture  has  an 
important  bearing  in  registering 
the  print.  A strip  of  any  ordinary 
paper  is  so  sensitive  to  moisture 
that  it  can  be  used  as  a good  rough  hygrometer  : it 
will  be  found  to  vary  sensibly  in  length  with  the 
amount  of  humidity  present  in  the  atmosphere. 

When  paper  is  fully  saturated  (say,  after  an  hour’s 
soaking  in  water),  it  may  have  expanded  J-in.  or 
more  to  the  foot.  Different  kinds  of  paper  vary  in 
the  amount  of  expansion  for  a given  degree  of 
humidity.  The  expansion  in  length  is  often  in  a 
greater  ratio  than  the  expansion  in  breadth  across 
the  grain  of  the  paper. 

The  alteration  in  dimensions  of  the  paper  varies 
of  course  directly  with  the  size,  so  that  whilst  the 
registration  of  small  prints  ( e.g .,  below  8x6  inches) 
may  present  no  special  difficulties,  it  is  different 
with  large  pieces  which  require  more  care  to  bring 
them  back  again  to  the  original  degree  of  humidity 
before  commencing  the  second  printing. 
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It  is  true  that  certain  hard-sized  papers,  which 
have  a small  ratio  of  expansion  may  be  used  for 
larger  prints  up  to  15  x 12  if  the  degree  of  definition 
required  is  not  great.  Some  workers  use  paper  as 
large  as  this  Avithout  any  kind  of  support,  relying 
on  certain  registration  marks  which  will  be  here- 
after mentioned ; but  if  a high  degree  of  definition 
is  required  other  methods  must  be  used.  There  are 
three  principles  which  may  be  adopted. 

(1) .  The  first  is  to  prevent  any  stretching  by 
waterproofing  the  paper  itself,  e.g .,  by  soaking  it  in 
a solution  of  celluloid  in  amyl  acetate.  This  if 
properly  carried  out  is  effectual  and  scarcely  alters 
the  look  of  the  paper,  but  as  any  such  waterproofing 
ruins  the  quality  of  the  gum  print  this  course  is  not 
to  be  recommended.  The  absorbent  property  of  the 
paper  in  its  ordinary  state  facilitates  coating  with  an 
even  layer  of  pigment,  and  the  tooth  or  grain  of  the 
paper  which  is  interfered  with  by  the  process  of 
waterproofing,  is  necessary  for  the  best  effects  in 
printing. 

(2) .  The  second  principle  is  to  adopt  to  some 
extent  the  water-colour  painter’s  method  of  what  is 
called  taking  the  stretch  out  of  the  paper. 

If  the  paper  is  soaked  for  an  hour  or  two  in  water, 
so  as  to  expand  it  to  its  utmost  limits,  it  may  be  then 
attached  in  its  wet  state  to  a stout  impervious 
support,  such  as  a plate  glass  cutting  shape,  by 
having  the  paper  an  inch  larger  all  round  than  the 
cutting  shape  and  bending  the  extra  inch  round  the 
edges  of  the  glass  ; if  the  edges  of  the  paper  are 
then  glued  to  the  back  of  the  glass,  it  will  be  found 
on  drying  that  the  paper  will  be  stretched  quite 
tight,  and  not  capable  of  stretching  much  more. 
The  edges  of  the  plate  glass  must  not  be  too  sharp 
or  the  paper  will  be  cut.  It  is  just  as  well  to  coat 
over  the  glued  parts  at  the  back  with  shellac  or 
other  waterproof  varnish  to  protect  the  glue  from 
the  action  of  the  water  in  developing.  The  draw- 
back to  this  method  is  that  it  is  not  well  adapted  for 
very  large  sizes,  as  the  glass  or  other  support  must 
be  strong  and  rigid  to  take  the  strain  of  the  paper  ; 
this,  of  course,  means  weight  and  danger,  to  the 
negative  if  care  is  not  exercised.  Contact  is  good 
if  the  glass  of  the  negative  is  truly  flat.  When  the 
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water-colour  painter  has  stretched  his  paper  on  a 
drawing-board  in  this  way,  the  slight  moisture  from 
the  colour  he  uses  is  not  sufficient  to  buckle  the 
paper,  and  cause  inconvenience ; but  the  gum 
printer  will  find  that  he  cannot  take  quite  the  whole 
of  the  stretch  out  of  paper  in  this  way,  and  there 
will  be  some  slight  buckling  in  prolonged  develop- 
ment but  the  paper  dries  flat  again  and  in  any  case 
it  does  not  buckle  while  laying  on  the  coats  of 
pigment  as  there  is  not  sufficient  moisture  or  time 
to  produce  this  result. 

In  development  it  is  advisable  not  to  soak  the  glued 
parts  at  the  back  of  the  glass  shape  more  than  is 
necessary.  The  print  can  be  supported  in  the 
developing  dish  so  that  the  face  is  under  water,  but 
the  back  above  the  surface  and  so  kept  dry. 

(3).  The  third  and  best  general  plan  to  prevent 
stretching  is  to  cement  the  paper  with  a waterproof 
cement  upon  an  impervious  support ; ordinary 
sheet  zinc  of  24  or  25  B.W.G.  answers  very  well. 

The  best  cement  is  gutta-percha  surgical  tissue 
(price  about  1/-  per  square  yard).  The  method  of 
using  this  has  been  often  described,  and  need  not  be 
repeated,  beyond  saying  that  the  laundry  iron 
should  be  as  hot  as  possible — short  of  scorching  the 
paper.  If  the  paper  when  fixed  upon  the  zinc 
sheet,  is  placed  for  a few  minutes  in  a cool  damp 
place,  any  imperfections  in  cementing  where  the 
hot  iron  has  missed,  will  show  themselves  as 
incipient  blisters  ; when  these  are  seen  they  may  be 
ironed  again  till  the  cementing  is  perfect. 

Fixing  the  paper  upon  a rigid  support  like 
sheet  zinc,  has  the  further  advantage  that  exact 
registration  is  easily  effected  mechanically,  by 
forcing  the  negative  and  zinc  closely  into  the  same 
corner  of  the  printing  frame  every  time  they  are 
replaced  for  printing. 

It  only  requires  care  in  closing  the  back  of  the 
printing  frame  so  as  not  to  disturb  the  position,  to 
ensure  accuracy.  It  is  assumed  that  the  zinc  is  the 
same  size  as  the  negative,  and  that  the  corners  of 
the  zinc,  negative,  and  printing  frame,  are  true 
right  angles. 

Experiments  with  other  waterproof  cements  in 
place  of  gutta  percha  were  without  any  great 
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success.  Some  are  too  brittle,  and  chip  away  from 
the  zinc : others  are  too  yielding,  and  allow  the 
paper  to  expand  a little  when  wet  in  development ; 
others  penetrate  the  paper  and  injure  it.  India- 
rubber  solution  can  be  used  much  in  the  same  way 
that  patches  are  put  upon  bicycle  tyres,  but  it 
requires  more  skill  to  use,  and  is  not  so  certain  in 
its  hold. 

I have  also  tried  other  supports  instead  of  zinc 
sheet.  The  most  promising  was  strawboard,  made 
waterproof  in  various  ways. 

If  sheet  zinc  is  used,  the  finished  print  can  be 
detached  if  required  by  warming  the  zinc  and 
pulling  off  the  paper,  but  this  is  not  safe  unless  the 
paper  is  fairly  stout. 

There  is  no  disadvantage  in  leaving  the  print 
upon  the  zinc  permanently;  mounting  is  avoided, 
and  the  print  can  be  easily  cut  to  size  with  a pair 
of  scissors.  The  zinc  also  forms  a protective  back- 
ing for  the  print  in  case  it  should  hang  against  a 
damp  wall. 

If  the  paper  is  not  cemented  to  a rigid  support, 
registration  marks  are  necessary  in  printing  ; but 
in  any  case  they  are  extremely  useful  as  warnings 
against  accidental  displacements,  and  should  always 
be  used.  If  the  negative  is  made  an  inch  or  two 
longer  or  wider  than  the  required  print;  small 
\ inch  discs  or  squares  of  opaque  paper  can  be  fixed 
by  a touch  of  gum  at  the  four  corners  of  the 
negative  upon  the  film  side,  choosing  places  where 
the  negative  is  almost  clear  glass,  or  scraping  away 
a little  of  the  film  if  necessary.  After  the  first  print- 
ing the  white  marks  upon  the  print  from  the  discs  or 
squares  will  enable  the  print  to  be  replaced  exactly 
in  the  original  position  upon  the  negative,  or  will 
show  if  the  paper  has  altered  in  size  in  any 
way.  If  it  has  altered  then  the  print  will 
have  to  be  dried  or  placed  in  a damp  place  as 
the  case  may  be  until  it  will  fit  again.  The 
print  should  be  then  backed  up  in  the  printing 
frame  with  a waterproof  backing  to  prevent  any 
change  during  prolonged  printing. 

In  case  the  first  printing  contains  very  little 
pigment,  it  is  advisable  to  stipple  a little  extra 
pigment  just  over  the  places  where  the  registration 
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marks  will  come  so  as  to  make  them  easily  visible ; 
and  in  the  second  coating  with  pigment,  for  the 
same  reason  it  is  well  to  remove  the  coat  with  a 
damp  sponge  or  brush  from  the  white  registration 
marks  before  printing. 


The  Question  of  Uncertainty 
in  Gnm  Printing. 

By  T.  THORNE  BAKER,  F.R.P.S.,  F.C.S. 

f HE  element  of  uncertainty  in  gum  printing 

cannot  be  said  to  be  a thing  in  its  favour. 

I B;  With  regard  to  removing  this  uncertainty 

L -|  we  should  like  to  lay  before  our  readers 

rf§m  \ a few  suggestions  made  more  or  less 
IwSJsBj  Horn  the  point  of  view  of  chemical 
L*.  theory,  with  a daring  disrespect  for  the 

devotees  of  gum  bichromate,  for  whom  possibly  a 
dash  of  uncertainty  lends  additional  charm  to  so 
aesthetic  a process. 

The  gum,  which  is  sensitized  with  bichromate,  is 
one  of  those  substances  about  which  chemists 
would  like  to  know  a little  more.  When  treated 
with  bichromate  of  potash  it  becomes  sensitive  to 
light,  but  this  sensitiveness  is  in  reality  nothing  to 
do  with  the  gum  ; it  is  the  dichromic  salt  which  is 
decomposed  by  light  and  gives  off  the  oxygen 
necessary  for  rendering  the  gum  insoluble  enough 
to  retain  the  pigment.  The  action  of  light  cannot 
therefore  in  this  case  be  at  all  compared  with  that 
which  takes  place  in  a plate  coated  with  silver 
haloids.  It  is  a physico-molecular  change,  brought 
about  by  ionization,  in  that  case,  with  gum  printing 
merely  an  oxidation  of  one  substance  due  to  the 
reduction  or  splitting  up  of  another.  This  should 
make  it  all  the  easier  for  us  to  standardize  the 
conditions  of  gum  printing,  and  thus  ensure 
uniformity  in  the  results.  Technically  speaking, 
a printing  process  is  infinitely  enhanced  in  value 
when  it  can  be  sufficiently  understood  to  be  made 
constant  in  behaviour. 

One  noticeable  point  about  gum  arabic  is  its 
acidity,  and  it  seems  desirable  on  this  one  point  to 
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neutralize  all  solutions  of  gum  before  mixing  with 
the  pigment  or  colouring  medium.  Neutralizing  the 
mucilage  with  10  per  cent,  sodium  hydroxide 
solution  (until  blue  litmus  paper  is  no  longer 
turned  pink),  and  subsequently  straining  through 
several  thicknesses  of  muslin,  at  once  reduces  our 
variable  factors  to  some  extent, — and  to  a greater 
extent,  we  believe,  than  seems  possible  on  first 
considerations.  Microscopic  examination  of  the 
neutralized  mucilage  under  a high  power  (T32-in.) 
reveals  the  fact  that  the  substance  is  more  homo- 
geneous, and  probably  able  to  hold  smaller  particles 
of  colouring  matter.  The  short  range  of  gradation 
characteristic  of  bichromate  printing  (which  can  be 
lengthened,  according  to  the  results  of  recent 
experiments,  by  developing  with  cold  water),  is 
thus  lengthened  and  made  more  gradual,  i.e k,  the 
half-tones  are  more  distinct. 

Lastly,  we  would  refer  the  reader  to  the  advan- 
tages accruing  from  the  addition  of  manganese 
sulphate  to  the  sensitizing  bath,  this  bath  also  being 
none  the  worse  for  standardizing  by  neutralization. 
A simple  series  of  experiments  will  reveal  clearly 
the  fact  that  manganese  sulphate  and  ammonium 
bichromate  re-act  most  quickly  to  evolve  gas  under 
the  action  of  light.  It  is  generally  known  that 
manganese  sulphate  is  employed  in  ozotype,  but  up 
to  the  present  it  has  not  been  applied  to  the  gum 
print.  Experiments  have  shown  that  an  addition  of 
this  salt  is  advantageous  in  gum  bichromate. 
Both  manganese  sulphate  and  ammonium  bi- 
chromate should  be  kept  dry,  and  the  sensitizing 
solution  not  kept  for  too  long  a time. 


Spotting. — The  edges  of  the  paper  trimmed  off 
before  printing  will  yield  us  a supply  of  pigment 
mixture  which  may  be  used  for  spotting.  But  it 
is  a mistake  to  say  that  this  unexposed  pigment 
always  matches  the  print,  for  in  the  latter  case  we 
have  to  take  into  account  the  image  due  to  the 
changed  bichromate. 
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A Method  of  Procedure, 


By  THE  EDITOR. 


D, 


RING  the  years  ’98 — ’99  the  present 
writer  made  a series  of  some  three 
hundred  experiments  in  connection 
with  gum  printing,  and  tentatively 
deduced  certain  observations  and  sug- 
gestions as  to  convenient  procedure. 
These  are  here  set  forth — not  dog- 
matically as  the  best — but  simple  as  those  which 
the  experiments  seemed  to  suggest. 

Requisites.— Have  at  hand  paper  for  coating. 
Pieces  of  newspaper  about  2 inches  larger  all 
round  than  the  paper  to  be  coated.  A drawing 
board  as  large  as  the  newspapers ; some  steel 
pins  with  glass  heads  ; gum  Arabic  solution  ; bich- 
romate solution ; pigment ; piece  of  muslin  for 
straining  sensitive  mixture  ; a coating  and  a 
smoothing  brush,  and  a mop  brush. 

Papers  made  in  sheets  gave  better  results  than 
paper  made  in  continuous  roll.  Allonge,  Michallet, 
Ingres,  Turkey  Mill,  Harding,  Arnold,  and  What- 
man were  all  found  satisfactory. 

Sizing  was  not  found  necessary  when  the  pro- 
cedure described  below  was  followed. 


Colours  in  powder  were  found  preferable  to 
those  sold  in  tubes.  The  cheap  oil  shop  powder 
colours  were  quite  as  good  as  the  more  expensive 
brands,  provided  that  reasonable  care  was  taken 
in  the  grinding. 

Mixing  Colours. — It  will  be  found  convenient  to 
mix  up  a moderate  quantity  of  colour  when  a 
suitable  blend  has  been  found.  For  a warm 
brown,  take  one  dram  vegetable  black,  and  add  three 
drams  of  burnt  sienna.  Rub  these  thoroughly 
well  together  in  a mortar,  and  bottle  for  use, 
labelling  “ V.  Black,  1 part ; Bt.  Sienna,  3 parts.” 
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Gum  varies  in  quality  and  properties,  so  that 
it  is  best  to  buy  not  less  than  a pound  at  a time. 
One  need  not  pay  more  than  Is.  6d.  to  2s.  per  lb. 

Preparing  the  Gam  Solution. — Weigh  out  1 oz.  of 
lump  gum,  and  reject  any  very  dark  bit.  Roughly 
powder  this  in  a mortar,  and  sift  through  medium 
mesh  canvas.  Take  a 4 oz.  graduate,  and  put  in  it 
2J  oz.  of  lukewarm  water.  Take  a bit  of  fine  clean 
muslin,  about  six  inches  square,  dip  this  in  hot 
water  and  squeeze  dry.  Lay  the  muslin  M on  the 
top  of  the  graduate,  Fig.  33,  and  with  a finger 
depress  the  centre  of  the  muslin  until  it  is  about 
half  an  inch  below  the  level  of  the  water  W.  Then 
clasp  the  muslin  in  this  position  with  an  elastic 
band  B.  Now  take  about  half  a teaspoonful  of  the 
powdered  gum,  and  sprinkle 
this  on  the  muslin  which  is  Pf 
below  water  level.  In  a 
few  minutes  one  may  see 
streamers  of  solution  by 
holding  up  the  graduate 
close  to  a lamp  or  gas  flame. 

Now  and  again  the  powder 
is  stirred  to  and  fro  with  the 
glass  rod  R,  but  care  must 
be  taken  not  to  tear  the 
muslin  M.  By  keeping  the 
graduate  on  a slightly  warm 
place,  solution  is  assisted. 

Do  not  put  too  much  gum 
on  the  muslin  at  a time, 
but  only  just  enough  to  keep  the  part  under 
water  well  covered. 

Bichromate  Solution. — Make  a saturated  solution 
of  potassium  bichromate  in  warm  water,  and 
allow  to  stand  until  cool.  Pour  off  the  clear  part 
into  another  bottle,  and  add  liquid  ammonia  drop 
by  drop  until  the  colour  changes  from  orange  to 
pale  lemon  yellow. 

The  Solutions. — Our  method  is  to  use  two  solu- 
tions. The  first  is  prepared  by  mixing  4 parts 
of  bichromatic  solution  with  one  part  of  gum 
solution.  The  second  solution  contains  3 parts 
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gum  solution  and  1 part  bichromate  solution  plus 
the  pigment.  Thus,  with  6 drams  gum  and  2 drams 
of  bichromate  solution,  we  shall  require  6 to  8 
grains  of  the  brown  mixture  above-mentioned. 
The  required  quantity  of  powder  is  weighed  out  and 
put  on  a white  tile  or  piece  of  opal  glass,  a few 
drops  of  the  gum  bichromate  mixture  added  to 
make  a creamy  paste.  This  is  mixed  with  a palette 
knife,  and  then  with  a small  paper  weight  or  muller. 
The  rest  of  the  gum  and  bichromate  is  added,  and  the 
whole  well  mixed  in  a small  mortar.  It  is  now 
strained  through  a clean  wet  piece  of  muslin,  after 
the  manner  shown  in  Fig,  33. 

Procedure. — Number  the  sheet  at  the  back,  and 
enter  the  number  in  the  note-book.  Tilt  the  drawing 
board  by  means  of  a bit  of  wood,  a book,  etc.,  about 
an  inch  thick.  Lay  the  newspaper  on  the  board. 
Put  the  coating  paper  on  the  newspaper.  Fix  with 
a couple  of  pins  at  the  top  corner.  Dip  the  mop 
in  the  first  mixture.  Shake  off  any  drops,  and  then 
slowly  sweep  the  paper  along  the  top  edge  from 
left  to  right.  Follow  by  a similar  stroke,  just 
touching  the  edge  of  the  first  stroke,  and  so  on  till 
the  paper  is  coated.  The  mop  must  be  kept  well 
charged  with  solution ; but  should  not  be  full 
enough  to  give  drops.  Now  take  out  one  pin  and 
let  the  paper  expand ; also,  let  the  solution  sink  into 
the  paper  and  fill  the  pores.  The  paper  is  now  laid 
flat,  and  allowed  to  rest  until  it  is  not  surface  wet, 
but  is  still  quite  limp.  As  soon  as  in  this  state  it  is 
coated  with  the  pigment  mixture  in  even,  fairly 
quick  sweeps  from  left  to  right,  and  then  at  right 
angles,  and  the  coating  evened  with  a softening 
brush.  It  is  then  allowed  to  dry  on  the  piece  of 
newspaper  by  being  laid  flat  on  a shelf  in  a dust-free 
dark  cupboard.  By  the  time  the  third  sheet  has 
had  the  first  coating,  the  first  sheet  will  be  dry 
enough  for  the  second  coating.  This  method  seems 
to  offer  the  advantage  of  avoiding  sizing  as  a 
separate  operation  by  filling  the  pores  with  dilute 
gum  and  bichromate,  and  so  obviating  staining. 
The  two  coatings  follow  each  other  so  quickly  that 
they  are  done  at  what  is  practically  one  operation. 
By  increasing  the  proportion  of  gum  we  get  greater 
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transparency  in  the  shadows,  and  a better  scale 
of  half-tones. 

Development. — Float  the  print  face  down  on  cold 
water  until  a print  two  or  three  shades  too  dark  is 
obtained.  Then  withdraw  this  and  lay  it  quite  flat, 
face  up,  on  a sheet  of  blotting  paper,  and  allow  to 
dry  evenly  and  thoroughly.  Then  immerse  in  cold 
water  for  a few  minutes,  and  then  lay  it  on  a sheet 
of  glass,  and  work  up  the  picture  with  the  spray ; 
or,  preferably,  an  assortment  of  brushes.  For  the 
first  coating  of  thick  papers  use  a hog  hair  fan, 
Vide  H Fig.  For  very  thin  papers  use  a sheet  of 
glass  as  support,  without  any  intervening  paper. 
Vide  Figs.  16,  21,  22,  23,  24,  27,  28,  29. 


Notes  and  Jottings 

By  VARIOUS  CONTRIBUTORS. 

Bi-colour  Printing  may  be  done  from  the  same 
negative,  but  a fuller  effect  is  obtained  by  using 
two  negatives  of  the  same  subject.  Suppose  the 
subject  a landscape  with  sky  and  cloud.  The  first 
negative  has  a brief  exposure  to  catch  the  clouds, 
and  is  only  somewhat  lightly  developed.  This 
may,  by  way  of  example,  be  printed  in  a grey-blue, 
giving  white  clouds  on  a blue  background.  The 
parts  not  required  are  removed  with  the  brush. 
The  second  negative  is  somewhat  fully  exposed  for 
shadow  detail  in  the  rocks,  trees,  etc.  In  this  the 
sky  is  somewhat  dense,  and  would  with  P.O.P. 
yield  a blank  sky.  For  the  second  printing  the 
coating  might  be  a greenish  brown.  The  sky  of 
this  negative  will  form  a sufficient  mask  for  the 
sky  part ; but  should  this  not  be  the  case,  this  part 
of  the  negative  must  be  blocked  out  with  opaque 
pigment  or  paper  on  the  glass  side. 

In  a similar  way  a portrait  or  figure  may  be 
treated.  The  first  negative  in  this  case  is  a thin 
one,  fully  exposed  and  not  over-developed.  The 
second  negative  is  more  vigorous,  and  from  this  a 
second  coating  of,  say,  warm  black  or  brown  may 
be  printed. 
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Local  Coating. — Suppose  it  is  required  in  the 
second  printing  to  deal  with  one  figure  of  a group. 
The  pigmented  coating  is  applied  to  the  dried  and 
alumed  print  by  means  of  a small  brush  to  the 
figure  in  question  and  then  evened  and  softened  off 
in  the  usual  way.  This  coating  is  allowed  to  dry 
(in  the  dark  of  course).  We  now  pin  our  print 
down  on  to  a drawing-board  and  with  two  or  three 
books  give  it  a slope  like  that  of  a writing  desk. 
We  next  require  a tumbler  of  tepid  water,  a camel- 
hair  mop  (small  size),  and  some  soft,  clean,  old 
linen  rag.  The  brush  is  dipped  in  the  water  and 
adhering  drops  shaken  off,  and  then  with  an 
upward  stroke  is  brought  up  to  what  is  the  lower 
margin  of  the  figure,  so  that  any  superfluous 
moisture  may  tend  to  run  away  from  the  figure  to 
be  printed.  As  soon  as  the  part  of  the  coating 
which  it  is  desired  to  remove  has  been  well 
moistened  it  is  gently  dabbed  (not  rubbed)  with  a 
small  ball  of  the  rag.  This  is  repeated  and  dabbed 
with  another  (dry)  portion  of  the  rag.  As  we 
work  round  this  figure  the  board  is  turned  round 
so  that  moisture  may  be  kept  away  from  the  figure. 

As  the  coating  is  light  sensitive  this  operation 
must  be  done  by  artificial  light  and  a silver  print 
should  be  at  one’s  side  for  constant  reference.  In 
the  absence  of  rag,  fluffless  blotting  paper  may  be 
used,  but  rag  is  better. 

Gum  Prints  on  Thin  Paper. — Clip  the  paper 
to  a sheet  of  glass  the  same  size  as  the  paper, 
having  small  wooden  clips  at  each  corner  of  the 
glass.  Hold  the  plate  horizontal — paper  side  up — 
and  pour  on  to  the  paper  a small  pool  of  plain 
collodion.  Tilt  the  paper  this  way  and  that,  causing 
the  collodion  to  flow  nearly  all  over  the  paper. 
Then  remove  one  of  the  clips,  and  pour  back  into 
the  bottle  any  excess  of  collodion.  In  a few  minutes 
the  collodion  film  will  dry,  when  it  can  be  coated 
with  the  single  solution  bichromate  mixture, 
No.  1,  2,  or  3,  page  64. 

A suitable  collodion  may  be  prepared  by  mixing 
half  an  ounce  of  Ether  and  a like  quantity  of 
Alcohol  and  then  dissolving  in  this  mixture 
12  grains  Pyroxyline. 
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Another  Variation  of  the  process.  The  paper  is 
first  coated  with  size  and  dried,  if  it  is  not  alr  eady 
sufficiently  now  absorbent.  It  is  then  coated  with 
a solution  of  gum,  one  part ; water,  three  to  five 
parts  and  again  dried.  Finally,  it  is  coated  with 
pigment  and  a solution  of  bichromate,  to  which  a 
very  small  trace  of  gum  may  or  may  not  be  added. 
The  following  formula  may  be  regarded  as  typical 
rather  than  imperative  : — 

Water  1 ounce. 

Potass,  bichromate 45  grains. 

Black  pigment  (vegetable,  ivory, 

lamp,  etc.) 6 to  10  grains. 

Gum  50  to  100  grains. 

It  is  claimed  for  this  method  that  the  half-tones 
are  rendered  with  better  gradation  and  that 
finer  detail  and  more  shadow  transparency  also 
result. 

Bromide  Gtim  Printing. — This  process  consists  in 
applying  a gum  bichromate  print  on  the  top  of  a 
bromide  print.  The  bromide  print  is  made  in  the 
usual  way  except  that  little  more  than  a ghost 
image  is  developed — in  fact,  only  just  enough  to 
show  where  the  various  parts  of  the  picture  are. 
The  print  is  fixed,  washed,  dried  and  then  coated 
with  sensitized  gum  and  again  printed  from  the 
same  negative,  due  care  being  taken  to  obtain 
exact  registration.  Cui  bono  ? says  the  reader. 
Well,  in  the  first  place,  it  is  a ready  means  of 
laying  any  transparent  colour  over  the  black  of  the 
bromide  and  so  getting  a warm  black,  blue  black, 
chocolate,  brown,  etc. 

Again,  a part  of  the  print  may  be  coated  in  one 
colour,  printed  and  developed  ; another  part  coated 
in  another  colour  and  so  on  with  no  limit  beyond 
the  patience  of  the  printer. 

Then  again,  it  enables  the  gum  printer  to  use 
almost  any  kind  of  negative.  Thus  a hard  negative 
is  fully  exposed  and  highly  developed  for  the 
bromide  print.  It  is  then  given  a thin  gum  coating 
and  highly  printed. 

A very  soft  negative  is  given  a very  brief 
exposure  for  the  bromide  print,  and  is  then  given  a 
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strong  pigment  coating  for  the  gum  print  and  so 
on.  Of  course  a platinum  print  may  take  the  place 
of  a bromide  print  if  desired.  But  we  have  not  the 
same  control  over  a platinum  as  we  have  over  a 
bromide  print. 

Glue  Bichromate  Printing. — This  process  stands 
midway  between  the  ordinary  gum  bichromate  and 
carbon  processes.  It  is  claimed  that  it  gives  pure 
high-lights,  luminous  shadows,  and  is  suitable  for 
small  size  pictures. 

Sizing  may  be  done  either  with  resin  alone  or  with 
arrowroot  and  gelatine.  For  the  former  take  one 
ounce  of  alcohol  and  dissolve  in  it  40-50  grains  of 
resin.  The  second  method  requires  the  preparation 
of  two  solutions,  A and  B.  A.  Water  1|  oz.,  Soda- 
carbonate  20  gr.,  Besin  2 drms.  (boil  until  dissolved.) 

B.  Water  3 oz.,  Arrowroot  1 dr. ; boil  to  clear 
jelly,  then  add  Gelatin  J drm.,  Borax  20  grains. 

Make  A and  B warm  and  then  mix  and  coat  the 
paper. 

Sensitising.  Shake  up  the  white  of  an  egg  with 
pieces  of  broken  glass  and  filter  through  cotton 
wool.  Of  this  take  1 oz. ; add  liquid  fish  glue  2 oz. 
Mix  thoroughly,  and  add  3 oz.  of  10%  solution  of 
Potass  Bichromate  and  pigment,  q.s.,  i.e.  at  the 
rate  of  about  5 grains  black  or  10  grains  brown  per 
oz.  of  coating  solution. 

The  sensitiveness  is  about  the  same  as  ordinary 
sensitised  carbon  tissue.  Development  proceeds 
either  by  soaking,  spraying,  or  brush,  as  in  ordinary 
gum  bichromate. 

If  preferred  the  bichromate  may  be  omitted  from 
the  above  sensitising  pigment  mixtures.  In  that 
case  the  pigmented  paper  is  sensitised  by  immersing 
it  for  one  minute  in  a 5%  bath  of  potassium 
bichromate. 

Polychrome  Prints  hy  One  Operation. — The  paper 
is  first  evenly  coated  with  gum  and  potassium 
bichromate  without  any  colour,  and  dried  in  the 
usual  way.  A careful  outline  tracing  is  made  from 
the  negative,  and  all  the  parts  to  be  of  one  colour 
are  marked  A,  all  those  of  another  colour  B,  and 
so  on.  The  dried  paper  is  now  pinned  to  the 
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inside  of  the  lid  of  a cardboard  box,  a saucer  of 
hot  water  put  inside  the  box,  and  the  lid  put  on 
the  box.  In  a short  time  the  paper  will  have 
absorbed  enough  aqueous  vapour  to  enable  it  to  be 
pinned  flat  down  to  a drawing  board.  The  tracing 
is  now  taken  and  all  the  A patches  cut  out.  It  is 
then  laid  on  the  gum  coated  paper,  and  water 
colours  are  evenly  applied  in  patches  corresponding 
to  the  openings  of  the  tracing.  This  done,  the  B 
spaces  are  cut  out  and  the  corresponding  B colour 
applied,  and  so  on  until  all  the  paper  has  been 
coloured  in  patches.  It  goes  without  saying  that 
the  coated  paper  and  tracing  are  retained  in  the 
same  relative  position  throughout  the  colouring 
operation.  To  ensure  this,  two  drawing  pins 
should  be  passed  through  the  tracing  and  paper 
into  the  board,  and  not  removed  during  the 
operation.  To  enable  the  various  cuttings  to  be 
made  from  time  to  time,  the  other  pins  may  be 
removed  and  replaced.  The  two  fixed  pins  should 
be  a few  inches  apart,  and  along  the  narrow  edge 
of  the  picture.  The  openings  may  be  cut  out  by  a 
penknife,  cutting  down  onto  thin  hard  cardboard. 

Multiple  Printing. — One  of  the  chief  advantages 
of  this  procedure  is  the  power  of  using  coatings  of 
different  colours.  Thus  a first  printing  in  pure 
black  may  be  turned  into  a warm  black  or  brown 
by  employing  a second  coating  of  burnt  sienna. 

In  general  it  is  obviously  preferable  to  employ 
an  opaque  before  (under)  a transparent  colour. 
But  both  coatings  may  be  opaque  or  both  trans- 
parent. On  p.  51  is  given  a method  of  local  coating. 
Obviously,  the  second  coating  may  be  of  a colour 
quite  different  from  the  first. 

By  way  of  a crude  example,  suppose  the  neg- 
ative to  show  a rosebud  with  leaves.  The  first 
coating  may  be  for  the  flower  only,  say  red  or 
yellow.  The  negative  is  marked  on  the  glass  side 
as  a precautionary  measure.  After  the  blossom 
has  been  printed  and  developed,  the  second  coating 
for  the  leaves  is  given,  and  the  rose  blocked  out  on 
the  negative. 
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Some  Advantages  of  Multiple  Printing. — (1)  The 

negative  is  full  of  tones,  but  the  density  range  is 
too  long.  In  such  case  the  first  print  must  be  on  a 
thin  coating  and  lightly  developed,  resulting  in  a 
thin  and  flat  image  which  is  exactly  the  counter- 
part of  the  negative.  The  secondary  coating 
requires  more  pigment  and  corresponding  increase 
of  exposure,  when  the  flat  first  image  is  converted 
into  one  of  some  vigour. 

(2)  Another  is  that  it  enables  us  to  use  two 
or  more  negatives.  The  sky  from  one  is  printed 
and  all  but  the  sky  sponged  away.  The  print  is 
now  alumed  and  perhaps  resized,  when  the 
landscape  part  is  coated  over  and  the  part  not 
wanted  removed,  either  before  or  after  develop- 
ment. In  any  case  the  sky  part  should  be  visible, 
so  that  the  land  part  may  be  developed  to  suit  the 
strength  of  sky. 

Local  Development. — The  requirements  of  the 
pictorialist  are  so  many  and  various  that  he  should 
be  provided  with  various  methods  of  removing 
pigment  from  the  paper. 

The  print  may  rest  on  a sheet  of  glass,  and  a 
gently  flowing  stream  from  the  tap  allowed  to  fall 
on  the  edge  of  the  glass  and  flow  over  the  whole 
or  part  of  the  print. 

A piece  of  rubber  tubing  is  slipped  over  the 
mouth  of  the  tap.  In  the  free  end  of  the  tube  is 
inserted  a piece  of  glass  tube  with  one  end  slightly 
drawn  out  so  as  to  narrow  the  bore.  If  the  water 
supply  is  inclined  to  be  splashy,  then  the  glass  tube 
may  be  loosely  filled  with  a small  piece  of  loofah. 
This  glass  jet  enables  one  to  direct  a stream  of 
water  onto  any  selected  part.  By  allowing  the 
water  to  fall  from  a greater  height  more  force  is 
obtained. 

If  extra  force  is  required  the  glass  jet  may  be 
removed  and  the  free  end  of  the  rubber  tube 
pinched  between  the  fingers,  and  a small  strong  jet 
produced. 

Another  method  is  to  place  the  print  on  a sheet 
of  glass,  and  support  this  on  a couple  of  empty 
potted  meat  pots  standing  in  a large  photographic 
dish.  Water  may  then  be  locally  applied  by  means 
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of  a small  teapot  or  a sponge  of  convenient  size 
for  the  hand.  By  this  means  one  can  use  slightly 
warm  water  by  having  a supply  of  it  in  a roomy 
pie  dish  at  one’s  side  on  the  workbench.  This  is 
also  a convenient  way  of  holding  a print  for  brush 
work.  But  of  course  very  great  gentleness  is 
required  in  this  case. 

For  brush  work  it  is  safer  to  remove  the  print 
from  the  glass,  shake  off  all  adherent  water  and 
allow  the  print  to  get  evenly  dry ; the  coating  is 
then  not  so  easily  disturbed.  If  the  print  on 
drying  requires  further  local  treatment,  it  may  be 
again  soaked  in  cold  water  and  dealt  with  in  any 
of  the  foregoing  ways — provided,  of  course,  that 
it  has  not  been  hardened  by  immersion  in  alum,  or 
formalin,  etc.  It  is  important  to  note  that  if  a 
print  has  been  removed  from  the  water  and  has 
begun  to  dry,  it  must  be  allowed  to  dry  all  over 
before  re-wetting,  otherwise  the  wet  and  dry  parts 
would  have  different  degrees  of  solubility  on 
re-immersion. 

For  sharply  defined  touches,  a dry  or  nearly  dry 
brush  or  piece  of  blotting  paper  rolled  up  into  the 
form  of  a stump  may  be  used. 

If  a straight  line  requires  accentuation,  as  in 
architectural  work,  the  horizon  in  a landscape,  etc., 
we  may  use  a piece  of  thin  blotting  paper  folded 
and  creased  and  kept  firm  and  straight  by  means 
of  a piece  of  thin  card  between  the  folded  paper. 
For  stippling  effects  a round  hog-hair  brush  is 
useful,  but  requires  very  gentle  handling.  The  use 
of  the  spray  is  referred  to  on  another  page. 

Further  Developments  after  Drying. — It  is  a 
common  experience  that  a print  partially  developed 
and  dried  is  not  so  amenable  to  treatment  the 
second  time.  This  may  be  useful  in  the  case  of  an 
insufficiently  exposed  print. 

To  render  the  gum  more  soluble,  a little  alkali, 
(ammonia,  or  caustic  potash)  may  be  added  to  the 
water. 

Nonsensitive  Pigmented  Paper.— This  is  yet  another 
modification  wherein  the  paper  is  coated  with  gum, 
glue,  or  other  suitable  colour  and  pigment. 
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Fig. '28  (p.  viii.). 
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Fig.  29  (p.  viii.). 
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Fig.  30  (p.  viii.).  W.  H.  Randle. 


The  Tailor, 


NOTES  AND  JOTTINGS. 


It  then  may  be  kept  indefinitely  and  sensitised  as 
required.  This  procedure  is  suitable  for  the  person 
who  prints  at  irregular  intervals. 

In  an  ounce  of  water  dissolve  one  grain  of 
salicylic  acid,  or  one  drop  of  liquid  carbolic  acid,  or 
half  a grain  of  crystallized  carbolic  acid.  Then 
dissolve  three  drams  of  gum  arabic.  In  another 
ounce  of  water  dissolve  grains  of  chrome  alum, 
and  add  this  to  the  ounce  of  gum  solution.  Finally 
add  4 to  6 grains  vegetable  back,  or  equivalent 
quantity  of  other  pigment.  The  pigment  must  be 
finely  and  evenly  ground,  and  then  intimately  mixed 
with  the  above  coating  solution,  and  spread  on  the 
paper  in  the  usual  way.  Paper  thus  coated  keeps 
indefinitely,  if  kept  dry. 

This  paper  may  be  sensitised  most  easily  by 
pinning  it  to  a board  and  then  saturating  with  10 
per  cent,  solution  of  potassium  bi-chrome  by  means 
of  a spray,  fig.  32  J.  Or  if  preferred  it  may  be 
immersed  in  a 5 per  cent,  bath  of  potassium  bi- 
chromate. In  this  latter  case  the  temperature 
should  be  kept  below  60  deg.  F.,  preferably  about 
55  deg.  F.,  and  care  taken  to  avoid  removing  the 
pigment  from  the  paper  by  rough  handling. 

For  development  the  paper  is  first  steeped  in 
cold  water  for  3 minutes,  and  then  the  cold  spray 
applied.  If  this  does  not  move  the  pigment  in  the 
high-lights,  the  print  is  returned  to  the  soaking 
bath,  but  tepid  water  is  now  used.  After  prolonged 
exposure  it  may  be  necessary  to  use  warm  water 
both  for  soaking  and  spraying.  This  paper  may 
also  be  developed  by  the  brush  method  if  desired. 

Or  the  paper  may  be  sensitised  by  laying  it  face 
down  on  a sheet  of  fluffiess  blotting  paper  and 
brushing  the  back  of  the  paper  with  a cold  saturated 
solution  of  potassium  bi-chromate. 

Papers  coated  for  subsequent  sensitising  should 
not  be  too  long  in  drying.  They  may  best  be  dried 
before  the  fire  at  two  or  three  yard’s  distance. 
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Faults  and  Failures. 

1 The  Coating  Dries  Streaky. — The  softening 
brush  was  not  used  for  long  enough,  or  was 
not  stiff  enough.  The  coating  mixture  was 
too  stiff  with  gum  or  pigment.  The  coating 
mixture  was  too  thin  and  limpid. 

2 The  Coating  Mixture  shows  Bubbles. — The  coat- 
ing brush  was  too  stiff,  or  was  used  too 
vigorously.  The  coating  mixture  was  too 
limpid. 

3 The  Image  Develops  in  Round  Blotches. — Air- 
bubbles  between  the  water  and  the  paper  at 
the  first  floating. 

4 The  Image  Flakes  away  in  Patches. — May  be 
the  result  of  too  much  pigment  in  the  paper, 
or  insufficient  exposure. 

5 The  Image  Refuses  to  Leave  the  Paper. — The 
paper  has  been  kept  too  long,  or  has  been  over- 
exposed. 

6 The  Print  Runs  when  Drying. — The  exposure 
has  been  insufficient. 

7 The  Print  Dries  a Yellow  Colour  in  the  High- 
lights.— The  bichromate  salt  has  not  been 
eliminated  by  changing  the  developing  water, 
or  not  using  enough  water  for  development, 
or  omitting  the  alum  bath  after  developing. 

8 The  Paper  becomes  Stained  with  the  Pigment. — 
The  paper  used  was  not  sufficiently  sized.  Too 
much  water  ; not  enough  gum  was  used  in  the 
coating  solution. 

9 A Granular  Slain  indicates  an  excess  of 
pigment. 

10  A Stain  devoid  of  Grain  points  to  an  excess  of 
bichromate  in  the  sensitising  mixture. 

11  Staining  in  Patches  may  be  due  to  insufficient 
mixing  of  gum  and  pigment.  This  should  be 
done  on  a slab  with  a muller,  and  then  with 
pestle  and  mortar  for  about  five  minutes. 

Over-exposure. — Shown  by  general  darkness  of 
the  print  after  prolonged  soaking  in  tepid  or  even 
warm  water,  or  the  pigment  may  leave  the  paper 
in  flakes  and  patches.  A moderately  stiff  brush 
may  be  used  with  either  a sweeping  or  stippling 
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action,  or  a small  piece  of  sponge  attached  to  a glass 
rod  by  means  of  thread  may  be  used  for  softening 
clouds,  backgrounds,  etc.  Before  these  drastic 
measures  are  resorted  to,  it  is  advisable  to  see 
what  effect  results  from  the  addition  of  a small 
quantity  of  a 10  per  cent,  solution  of  caustic  potash 
or  soda.  If  these  are  not  at  hand,  we  may  try  the 
addition  of  liquid  ammonia  or  carbonate  of  soda 
or  potash. 

Thickness  or  Opacity  of  the  Pigment  Coating. — 

This  is  one  of  the  most  important  points  in  the 
whole  art  and  practice  of  gum  printing.  Probably 
nine  out  of  ten  beginners  err  on  the  side  of  too 
much — often  far  too  much — pigment.  The  right 
quantity  can  only  be  learned  by  experience,  for  it 
needs  to  vary  somewhat  with  the  density  contrasts 
of  the  negative  and  the  effect  desired. 

Supposing  ivory  black  to  be  the  pigment  in  use, 
and  the  negative  of  such  a character  as  to  give  a 
satisfactory  P.O.P.  print,  the  gum-coated  paper 
in  this  case  should  be  of  a slightly  greenish  tinge, 
due  to  the  admixture  of  the  black  pigment  and 
yellow  bichromate-stained  paper.  If  a few  strokes 
near  the  corner  of  the  sheet  are  made  with  a F or 
HB  pencil,  these  pencil-marks  should  be  visible 
through  the  coating  by  reflected  light. 

The  Coating  Room. — It  is  desirable  to  coat  the 
paper  by  gas  or  lamp-light,  so  that  uniformity  of 
conditions  may  obtain ; and  although  the  paper  is 
of  very  slight  sensitiveness  when  wet,  yet  as  soon 
as  it  is  dry  it  becomes  sensitive.  If  then  the  paper 
be  coated  and  dried  in  a room  even  feebly  lighted 
by  daylight,  the  light  action,  once  set  going,  will 
continue  just  as  it  does  in  the  case  of  ordinary 
carbon  tissue,  and  a fogged  print  result.  (Consult 
The  Practical  Photographer , No.  13,  p.  15.)  Indeed 
the  gum-printer  should  make  himself  familiar  with 
the  general  principles  of  carbon  printing,  and 
regard  the  two  processes  as  closely  allied.  Thus 
the  same  precautions  as  to  carbon  drying  tissue  in 
a dust-free  and  gas-fumes-free  atmosphere  apply 
equally  to  drying  gum-coated  paper. 

Coating  Factors.  — Different  pigments  have 
different  covering  powers ; moreover,  the  same 
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pigment  in  fine  and  in  coarse  state  has  different 
covering  powers.  And  again,  the  same  quantity 
of  pigment  spread  over  a sheet  with  a low 
proportion  of  gum  will  be  more  opaque  than  when 
more  gum  is  used.  Hence  it  follows  that  when 
most  of  the  gum  is  removed  by  development  of  a 
“ gum,”  the  print  seems  darker  than  the  paper  did 
before  exposure.  The  beginner  is  advised  to  cut 
off  a strip  from  his  sheet  of  coated  paper,  say 
2 inches  long  and  \ an  inch  wide.  Slip  half  the 
strip  between  the  leaves  of  a book,  and  expose 
the  projecting  half  to  strong  daylight  for  ten 
minutes.  Then  put  the  strip  in  water  and  let  it 
develop  as  far  as  if  will  go.  The  protected  half 
should  all  dissolve  away,  leaving  the  paper 
unstained.  The  exposed  part  should  show  but 
little  change  in  the  water.  But  on  drying  this 
strip  and  comparing  it  with  the  sheet  from  which 
it  was  cut,  we  shall  probably  find  that  the  exposed 
part  is  markedly  darker  than  the  unexposed  paper; 
partly  by  reason  of  the  removal  of  some  of  the 
gum,  partly  by  reason  of  the  presence  of  the 
bichromate  image.  The  beginner  will  find  it 
helpful  to  cut  off  and  retain  a strip  of  the  coated 
but  unexposed  paper,  and  then  compare  this 
undeveloped  strip  with  the  developed  print.  He 
will  thus  quickly  learn  to  forecast  the  degree  of 
density  of  print  corresponding  to  a certain 
thickness  of  coating. 

Printing  a Strong-Contrast  Negative. — Good  effects 
may  often  be  obtained  by  giving  the  paper  a 
preliminary  exposure  to  daylight,  before  putting  it 
in  the  printing  frame.  As  a rough  guide  one  may 
mention  an  exposure  of  half  a minute  to  summer 
sunlight,  not  direct  sunshine,  on  the  paper,  or 
three  minutes  in  winter. 

A thick  coating  requires  longer  printing  than  a 
thin  one.  Freshly  coated  paper  requires  longer 
than  that  which  has  been  prepared  a few  days. 

Gradation, — The  longest  scale  of  tones  is  obtained 
by  soaking  the  print  in  water  for  about  half  a 
minute  (i.e.,  long  enough  to  make  the  paper  limp), 
then  laying  it  on  a sheet  of  glass  and  developing 
with  a spray. 
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Detail. — The  greatest  amount  of  fine  detail  is 
obtained  by  using  a smooth,  hard  surface,  well-sized 
paper,  a thin  coating  of  pigment,  and  developing 
by  floating  face  downwards. 

Printing  Board  for  Gum  Workers. — The  device 
now  to  be  explained  was  publicly  described  at  a 
recent  R.  P.  8.  meeting  by  one  of  our  most  successful 
exponents  of  “ gum.”  BB  is  an  ordinary  drawing 
board.  FF  are  two  small  wooden  fillets  screwed  to 
the  board,  care  being  taken  to  get  them  at  right 
angles.  A piece  of  sensitised  paper  PP  is  laid  on 
this  board,  face  upwards,  with  two  sides  against 
the  fillets  FF.  Along  these  and  on  the  top  of  the 
paper  are  laid  two  strips  of 
card  CC,  the  same  thickness 
as  the  glass  of  the  negative. 

Against  these  card  strips  is 
laid  the  negative  N,  film  side 
down,  in  contact  with  the  sensi- 
tive side  of  the  paper.  A sheet 
of  plate  glass  is  laid  over  N 
and  CC,  with  its  edges  against 
FF.  This  keeps  the  negative 
in  close  contact  with  the  paper. 

The  part  of  the  paper  covered 
by  CC,  of  course,  should  wash 
out  clean  paper.  The  behaviour 
of  this  strip  enables  one  to 
form  some  estimate  of  the  condition  of  the 
paper. 

Glazing.  — Various  methods  may  be  followed 
according  to  requirements.  A mixture  of  20  per 
cent,  gum  solution  to  which  a few  drops  of  a satu- 
rated solution  of  potassium  bichromate  is  added, 
may  be  locally  applied  to  the  dry  print,  then  ex- 
posed to  the  light  under  a sheet  of  clear  glass  and 
then  well  washed ; or  the  entire  print  may  be  thus 
coated  and  exposure  made  under  the  original 
negative  as  a second  printing,  due  care  being  taken 
in  the  matter  of  registration,  of  course,  and  the 
print  well  washed;  or  artists’  Fixatif  may  be 
applied  with  a spray.  Glazing  tends  to  lighten  and 
brighten  the  parts  thus  treated.  Prints  so  dealt 
with  must  be  seen  under  a glass,  or  an  undesirable 
gloss  will  be  noticed.  Finally,  the  simplest  of  all  is 
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a little  pure  gum  solution  brushed  on  when  the 
print  has  been  mounted. 

Fine  Grain  of  Pigment  is  one  of  the  factors  of 
success,  and  if  powder  colours  are  used  a little 
time  spent  in  grinding  colour  will  quite  repay  the 
worker.  The  most  convenient  plan  is  to  use  a 
six-inch  white  hearth  tile  as  “ slab,”  and  a small 
flat-bottomed  glass  paper  weight  as  “ muller.” 
Keep  scraping  up  the  outside  of  the  colour  patch 
with  a palette  knife  and  only  use  just  enough 
gum  to  make  a fairly  thick  cream.  Keep  the 
muller  (paper  weight)  moving  in  a circular  or 
spiral  path. 

It  is  often  recommended  to  use  a palette  knife 
and  an  inverted  dinner  plate,  but  while  this  may 
serve  well  enough  for  mixing  finely  ground 
colour  for  a first  experimental  trial,  we  cannot 
trust  it  to  do  much  grinding. 

Brushes. — In  Fig.  32  we  give  a few  of  the  many 
brushes  with  which  we  made  trials : — 

A is  an  ordinary  flat  2d.  or  3d.  hog-hair  paste 
brush.  About  one-quarter  of  the  hair  is  cut 
away  close  to  each  side  of  the  tin  ferule. 
This  leaves  a more  springy  brush,  and  is  our 
latest  favourite  for  coating  small  sizes,  i.e., 
up  to  i-plate. 

B is  a badger  softener,  costing  about  10s.  or  15s., 
used  for  softening  when  large  sheets  (12  x 10 
and  upwards)  are  used.  It  is  not  a necessity. 

C is  a camel  hair  quill  mop,  or  sometimes  called 
a dabber.  Price,  about  6d.  or  9d.,  and  is  useful 
for  coating  with  the  first  solution. 

D is  a hog-hair  softener,  with  long,  springy  hairs. 
A few  were  cut  away  on  each  side  close  to  the 
ferule.  Cost  about  Is.  or  Is.  3d.  Useful  for 
softening  either  the  first  or  second  coat.  This 
brush  can  be  recommended. 

E and  F are  long  and  short  hair  fiat  badger 
softeners,  costing  about  2s.  and  Is.  6d.  respec- 
tively. They  are  useful  for  softening  the 
second  coating. 

G is  a bear’s  hair  spreading  brush.  Useful  for 
working  large  sizes  of  paper,  but  not  essential. 
Cost  about  2s.  6d, 
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H is  a fan  hog-hair  costing  6d.,  and  is  useful  as  a 
coating  or  spreading  brush. 

J is  an  ordinary  throat  spray  bottle,  obtainable 
at  any  chemist’s  for  about  2s.  6d.  or  3s. 

The  print  is  soaked  in  cold  water  for  about  five 
minutes,  then  laid  face  up  on  a large  sheet  of  glass 
which  is  set  up  on  edge  over  the  sink.  The  spray 
bottle  is  filled  with  water  with  the  chill  just  taken 
off,  say  at  60°-65°  F.  The  bellows  is  worked  with 
the  left  hand,  and  the  bottle  held  in  the  right.  By 
receding  or  approaching  we  can  get  a spread  out, 
soft  jet,  or  a small,  strong,  and  concentrated  effect. 

All  brushes,  after  use,  should  be  well  washed  in 
cold  water,  and  shaken  until  they  feel  dry,  and  then 
laid  on  the  table  edge,  with  the  hairs  projecting 
beyond  the  table. 

Platinotype-like  Gum  Prints.—In  1 oz.  water 
dissolve  (by  boiling)  10  grs.  of  white  starch  and  then 
add  200  grains  of  gum  arabic.  Finally  add  two 
drops  of  carbolic  acid,  if  the  solution  is  not  going  to 
be  used  immediately.  For  coating  take  equal  parts 
of  the  above  and  of  a cold  saturated  solution  of 
Potass.  Bichromate,  and  add  pigment  in  the  usual 
way. 

Gum  Preservatives.  1. — To  each  ounce  of  water 
that  is  about  to  be  used  for  making  the  gum  solution 
add  1 to  2 grains  of  salicylic  acid,  or  half  a grain  of 
crystal  carbolic  acid,  or  one  small  drop  of  liquid 
carbolic  acid.  For  a couple  of  ounces  of  water  it  is 
sufficient  to  dip  the  end  of  a glass  rod  in  liquid 
carbolic  acid,  shake  off  any  drops  and  then  stir 
the  water  with  the  moistened  rod. 

Formulae. 

Sizing. 

1.  Gelatine,  1 part ; water,  80-100  parts. 

2.  Gum  solution  (4r0°/o)  1 part ; solution  of  chrome  alum 

10%,  1 part. 

3.  Gelatine,  5 parts  ; water  100  parts  ; formalin,  1 part. 

4.  Water,  2 oz.  ; best  glue,  8 grs.  Then  add,  alum,  8 

parts.  Stir  very  thoroughly  and  add  2 drams 
methylated  spirit,  a few  drops  at  a time,  stirring 
vigorously. 

5.  Methylated  spirit,  1 oz. ; Venice  turpentine,  20  grs. 

Brush  this  over  the  paper,  and  when  dry  brush  the 
coating  over  with  a saturated  solution  of  Soda 
bi -chromate. 
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6.  Cold  water,  £-pint;  best  arrowroot  (Bermuda),  3 

drms.  Mix  well.  Then  slowly  simmer  until  the 
mixture  thickens.  Allow  to  go  cold  and  strain 
through  fine  sieve  to  remove  any  “skin.” 

7.  In  1 oz.  water  soak  25  grs.  of  good  glue,  then  dissolve 

by  heat  and  add  1 grn.  of  chrome  alum  previously 
dissolved  in  a dram  of  water. 

8.  In  1 oz.  water  dissolve  25  grs.  of  gelatine.  Coat  the 

paper  and  when  dry  brush  it  over  with  an  oz.  of 
water  to  which  has  been  added  25  minims  of 
formalin.  (This  is  especially  recommended.) 

Varnish  Tor  Prints. 

1.  Methylated  spirit,  5 oz. ; white  lac,  1 oz.  Break  up 

the  lac  into  small  pieces,  when  dissolved  allow  the 
bottle  to  rest  for  a few  days  and  decant  the  clear 
part  for  use. 

2.  Alcohol,  1 oz. ; gum  mastic,  1£  drms. 

Clearing  Bath,  (for  removal  of  yellow  stains). 

1.  Water,  20  oz.  ; alum,  1 oz. 

2.  Water,  20  oz, ; soda  sulphite,  2 oz. 

Pigment  mixtures  and  proportions. 

1 . Gum  solution  (40%),  i oz. ; potass,  bi-chromate  saturated 

solution,  £ oz. ; ivory  or  vegetable  black,  5-30  grs. 

2.  For  warm  browns.  Vegetable  black,  10  grs.  ; burnt 

sienna,  20-30  grs. ; coating  solution,  1 oz. 

3.  For  warm  black.  . Vegetable  black,  8 grs. ; burnt 

sienna,  4 grs.  per  oz.  of  coating  mixture. 
Sensitising  Solution. 

1.  Solution  of  gum  (40%)  one  part ; saturated  solution  of 

potassium  bi-chromate,  1 part ; pigment,  quant,  suff. 

2.  Potassium  bi-chromate  solution  (10%)  10  parts ; 

methylated  spirit,  1 part ; gum  solution  (40%),  10 
parts  ; pigment  quant,  suff. 

3.  Water,  10  parts ; potass  bi-chromate,  1 part ; manganese 

sulphate,  1 part ; gum  arabic,  4 parts ; pigment, 
quant,  suff. 

4.  Water,  1 oz. ; potass  bi-chromate,  50  grs.  ; manganese 

sulphate,  40  grs.  ; gum  solution  (40%),  4 drms.  ; 
white  of  egg,  6 drms  ; pigment,  quant,  suff. 

The  white  of  egg  is  put  in  a bottle  with  some  pieces  of 
broken  glass  and  four  or  five  drops  of  liquid  ammonia,  very 
thoroughly  shaken,  and  then  filtered  through  cotton  wool 
before  being  added  to  the  solution. 

5.  Gum  solution  (40%),  4 drms.  ; potass  bi-chromate 

solution  (sat.  sol.),  2 drms.  ; chromic  acid  solution 
(10%),  1 drm. 

0.  Gum  solution  (40%),  6 drms. ; potass  bi-chromate  (sat. 
sol.),  2 drms.  ; vegetable  black,  4 grs. 

Pigment  fixtures. 

Brown. — Black  and  burnt  sienna. 

Cool  Brown. — Vandyke  brown  and  Prussiau  blue. 

Cool  Blue. — Prussian  blue  and  black. 

Purple  Blue. — Prussian  blue  and  light  red. 

Green. — Prussian  blue  and  raw  sienna. 

Bed  Chalk. — Venetian  red  and  crimson  lake. 
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Gum  Ozotype 

BY  ROBERT  MANLY 

Advantages  of  the  Process 

1.  A visible  image  to  commence  with,  enabling  the 
operator  to  correctly  judge  the  exposure. 

2.  The  in  solubilizing  action  commences  from  the  sur- 
face of  the  paper  and  is  carried  upwards  through  the  film 
of  pigmented  gum.  Consequently  an  increase  of  pigment, 
or  of  thickness  of  the  gum  film,  forms  no  obstacle  to  the 
insolubilizing  action  as  in  the  ordinary  gum-bichromate 
process,  where  the  light  has  to  penetrate  the  colored  film. 

3.  Detail  and  gradation  are  finer  than  in  the  old  process, 
and  any  depth  of  color  may  be  obtained  without  the  aid  of 
multiple  printing. 

4.  Although  an  even  coat  of  gum  is  desirable,  this  is  not 
so  important  as  in  gum-bichromate.  No  expensive  badger- 
hair  brush  is  necessary. 

5.  A bright  day  may  be  taken  advantage  of  to  provide 
sufficient  work  for  several  evenings. 

6.  When  the  initial  prints  are  washed  they  are  practi- 
cally insensitive  to  light,  and  all  the  operations  may  be 
carried  out  without  any  of  the  precautions  necessary  in  the 
old  process. 

7.  The  pictures  may  be  worked  upon  with  a brush  as 
soon  as  the  film  begins  to  soften  in  the  developing  water. 

8.  Insolubility  of  the  coating  and  undue  running  of  the 
gum  very  rarely  occur.  The  latter  can  be  immediately 
stopped  by  the  “ Hardening  Bath.” 

9.  During  the  development  there  is  no  yellow  coloration 
of  the  paper  caused  by  free  bichromate  of  potash. 

10.  All  the  soluble  chromates  being  eliminated  when  the 
prints  are  washed,  there  is  no  necessity  for  any  final  alum 
bath. 

11.  There  is  no  danger  of  the  whole  mass  of  gum 
becoming  insoluble  after  being  kept  some  days  in  a dry 
condition,  nor  is  there  any  risk  of  so-called  “ continuing 
action  of  Jight.” 

Papers,  The  Ozotype  Company  keep  a selection 
of  suitable  papers,  both  smooth  and  rough,  already  sized ; 
but  the  papers  used  in  the  ordinary  gum-bichromate  process 
may  also  be  employed. 

Sizing.  The  Ozotype  Company’s  special  Sizing 
Solution  answers  admirably.  One  coating  is  sufficient  for 
rough  papers,  and  the  sizing  solution  may  be  diluted  with 
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an  equal  quantity  of  water  for  smooth  papers.  Sizing, 
however,  is  a matter  of  taste.  Unsized  papers  work  ad- 
mirably in  gum-ozotype,  and  are  much  preferred  by  some 
workers.  Highly  sized  smooth  papers  are  unsuitable. 

Sensitising,  The  operation  of  coating  the  sized 
paper  may  be  performed  in  daylight  (not  direct  sunlight) 
or  any  artificial  light  (except  the  electric  arc),  but  it  is 
essential  that  the  drying  be  done  in  the  dark. 

The  tools  required  are  very  simple : 

About  a square  foot  of  fine  flannel. 

A few  ounces  of  cotton  wool. 

A yard  or  so  of  soft  butter  muslin. 

Four  or  more  drawing  or  dark-room  pins. 

Ozotype  Patent  Sensitizing  Solution. 

Ozotype  Colloid  Solution,  ready  for  use, 
or  a solution  of  gum  arabic,  one  part  to 
two  of  water. 

A glass  stirring  rod,  rather  thin. 

A special  brush  supplied  by  the  Ozotype  Company  may 
take  the  place  of  the  flannel  and  cotton  wool  if  preferred  by 
the  worker. 

The  area  of  the  sheets  of  the  Ozotype  Company’s  spe- 
cially sized  paper  is  practically  three  square  feet,  and  the 
paper  is  marked  on  the  'unsized  surface  with  a stamp 
impression,  “ COAT  OTHER  SIDE.” 

Two  drams  of  the  sensitizing  solution  are  required  for  a 
sheet  of  this  size. 

Lay  the  paper  to  be  coated  on  a larger  sheet  of  any 
clean  paper  and  pin  the  four  corners  down  upon  a drawing 
board  or  table  by  means  of  drawing  or  dark-room  pins. 

Take  about  a square  foot  of  flannel  and  as  much  of  the 
cotton  wool  as  can  be  conveniently  grasped  in  the  hand. 
Wrap  the  flannel  around  the  cotton  wool  so  as  to  form  a 
soft  pad  for  rubbing.  The  corners  of  the  flannel  may  be 
pinned  together,  but  this  is  not  necessary  if  they  are  held 
together  by  the  hand  during  the  operation  of  coating. 

Pour  into  a graduated  glass  measure  120  minims  (2 
drams)  of  the  sensitizing  solution. 

Hold  the  glass  measure  containing  the  sensitizing  solution 
in  your  left  hand,  pour  into  it  five  drops  of  the  gum  solu- 
tion, give  it  a stir  round  with  the  glass  stirring  rod,  and 
without  losing  any  time  throw  the  contents  of  the  measure 
on  the  middle  of  the  paper. 

Immediately  the  sensitizing  solution  is  on  the  paper, 
sjwead  the  pool  of  liquid  all  over  the  surface  of  the  paper 
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by  a circular  motion  of  the  flannel  pad  until  it  is  quite 
covered,  then  with  vertical  and  horizontal  strokes  increasing 
in  lightness  the  paper  should  be  evenly  coated.  Wait  a 
minute  or  two  to  see  if  the  surface  is  quite  smooth  and 
even,  and  if  there  are  still  any  streaks  pass  a piece  of  dry 
butter  muslin  lightly  across  them,  and  they  will  soon  dis- 
appear. Even  when  the  paper  is  quite  dry  the  surface 
may  be  smoothed  and  polished  by  rubbing  fairly  heavily 
with  a pad  of  clean  butter  muslin. 

When  the  coating  is  finished  and  the  surface  is  still  wet, 
hang  the  sheets  up  in  a dry,  well- ventilated  dark  room. 
The  drying  takes  from  ten  minutes  to  half  an  hour,  ac- 
cording to  the  condition  of  the  atmosphere ; but  it  is 
advisable  not  to  allow  the  paper  to  dry  too  slowly,  or  the 
sensitive  salt  might  sink  into  the  paper. 

If  it  is  required  to  store  the  sensitive  paper  for  any 
length  of  time  it  should  be  thoroughly  dried  and  wrapped 
in  waxed  paper  or  placed  in  a chloride  of  calcium  tube, 
such  as  is  used  for  platinum  paper. 

The  operation  of  cutting  up  the  sensitive  paper  should 
be  performed  in  gaslight,  using  the  old  glass  negatives  as  a 
gauge.  Lay  the  sheet,  sensitive  side  downwards,  on  the 
same  sheet  of  paper  that  was  used  as  a substratum  in  sen- 
sitizing, and,  having  marked  round  the  negatives  with  a 
pencil  and  noted  the  date  of  sensitizing,  cut  through  the 
lines  with  a pair  of  scissors. 

The  sensitive  paper  will  keep  good  from  ten  to  twenty 
days  if  carefully  preserved  from  damp. 

Printing.  Print  until  the  details  in  the  high- 
lights are  just  visible,  and  no  longer. 

Your  batch  of  prints  will  probably  vary  in  depth.  Mark 
them  at  the  back,  “Strong,”  “Medium,”  or  “Light,”  as 
the  case  may  be,  as  the  after  treatment  will  depend  on  the 
depth  of  printing,  and  good  pictures  can  be  made  from 
prints  which  are  almost  invisible. 

Washing.  The  print  should  be  washed  in  cold 
running  water  until  the  margin  covered  by  the  rebate  of 
the  printing  frame  is  quite  clean  and  white ; but  care 
should  be  taken  not  to  wash  too  long. 

The  extent  of  washing  is  dependent  upon  the  tempera- 
ture of  the  water,  the  times  given  below  being  generally 
sufficient : 

6 to  10  minutes  in  summer. 

15  to  20  minutes  in  spring  and  autumn. 

20  to  30  minutes  in  winter. 
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Unsized  papers  must  be  washed  half  as  long  again. 

Where  running  water  is  not  available  wash  in  four 
changes  for  five  minutes  longer  than  the  above-mentioned 
times.  The  printing  and  washing  should  be  done  as  soon 
as  possible  after  the  preparation  of  the  sensitized  paper. 
After  the  print  is  washed  and  dried  the  pigmenting  opera- 
tion can  be  deferred  for  some  months.  Never  leave  the 
washing  until  the  next  day. 

Pigmenting'. 

StocK  Gum  Solution 

Water  . . . 10  oz.  . 300  c.  c. 

Picked  Gum  Arabic  . 5 “ . 150  grammes. 

Tube  colors  are  the  best,  but  powder  colors  may  be  used. 

The  pigments,  specially  prepared  for  this  process  and 
sold  by  the  Ozotype  Company,  are  excellent,  and  save 
much  labor  in  grinding. 

Beginners  should  always  commence  with  the  blacks. 

The  solution  to  be  mixed  with  the  gum  and  pigment  to 
reduce  the  chromates  in  the  initial  print,  in  order  to  pro- 
duce the  finished  picture,  is  composed  as  under  : 


WorKing  Soltatior*  B 


Water  . 

Sulphuric  Acid  (pure) 
Sulphate  of  Copper  (pure) 
Hydrochinon  . 


100  parts;  say  6 oz. 

1 “ “ i dram. 

10  “ “ 5 “ 

2 “ “1  “ 


This  formula  is  the  strongest,  giving  great  depth  in  the 
shadows,  and  allowing  development  with  a brush ; but  a 
solution  with  5 per  cent,  or  7 per  cent,  copper  instead  of  10 
per  cent,  may  be  preferred  by  some  workers  for  certain 
effects.  This  solution  may  be  diluted  if  desired. 

A little  heat  will  accelerate  the  solution  of  the  hydro- 
chinon. 

In  preparing  working  solution  B it  will  be  found  easier 
to  make  up  a large  stock  solution  of  the  acid  and  copper 
(which  will  keep  indefinitely),  adding  the  hydrochinon 
when  required  thus : 

Water  . . . . . . . 40  oz. 

Sulphate  of  Copper  . . . . 4 “ 

Sulphuric  Acid  ......  3 drams. 

In  dissolving  the  copper  the  water  should  be  warmed  and 
the  crystals  suspended  in  a muslin  bag  just  under  the  sur- 
face of  the  water ; solution  will  then  take  place  in  about 
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fifteen  minutes.  As  this  solution  keeps  indefinitely,  a fair 
quantity  can  be  made  up  at  any  time. 

For  use  take  3 ounces  of  this  solution,  to  which  add  30 
grains  of  hydrochinon. 

Mixing.  A round,  stiff  hog-hair  brush,  § to  inch 
in  diameter,  costing  from  15  to  35  cents,  will  be  required 
for  mixing.  Pour  into  a glass  mortar,  capable  of  holding 
about  four  times  the  quantity  of  gum  solution  required,  4 
drams  of  stock  gum  solution  and  add  2 drams  of  working 
solution  B. 

Take  from  the  bottle  of  prepared  pigment  with  an  old 
penknife  as  much  as  will  cover  a ten-cent  piece  for  the 
blacks,  and  wipe  it  on  the  mixing  brush.  Then  stir  the 
gum  solution  with  the  loaded  brush  by  a gentle  circular 
motion  for  some  minutes.  When  the  pigment  appears  to 
be  fairly  embodied  in  the  gum,  use  the  pestle  with  as  much 
vigor  as  desirable.  There  will  be  no  fear  of  air  bells  with 
the  pestle.  Try  the  depth  of  color  by  dabbing  a small 
quantity  on  an  old  piece  of  the  paper  which  you  intend  to 
coat,  spreading  it  out  with  the  tip  of  the  finger.  Dark 
colors  should  never  appear  so  deep  as  the  required  depth  of 
the  completed  picture.  Thus  the  blacks  should  appear 
gray.  Pigments  other  than  the  blacks  should  be  used  in 
much  larger  quantities. 

The  pigmented  gum,  mixed  with  the  working  solution  B, 
should  always  be  used  fresh. 

Spreading.  To  lay  on  an  even  coating  of  thick 
gum  requires  some  dexterity.  Rapidity  is  essential.  Use  a 
flat  and  rather  stiff  hog-hair  brush  about  one  to  one  and  one- 
half  inches  wide  and  full  in  the  bristle,  similar  to  those  used 
in  coating  varnish.  Take  up  at  first  only  about  half  the 
quantity  required  to  coat  the  print,  and  rub  it  all  over  the 
surface  with  a circular  motion,  using  some  force  and  taking 
care  to  touch  every  part  with  the  brush,  however  unevenly. 
Then,  without  losing  any  time,  take  up  a further  small 
quantity  of  gum  with  the  brush,  if  necessary,  and  apply 
with  considerable  pressure  straight  strokes  from  left  to  right 
and  from  top  to  bottom,  diminishing  the  pressure  until  a 
fairly  even  coating  is  produced.  There  will  probably  still 
remain  some  marks  of  the  brush,  but,  provided  these  do  not 
penetrate  to  the  surface  of  the  paper,  they  will  disappear 
during  development.  The  damp  cupboard,  explained  later 
on,  will  also  help  to  render  the  coating  smooth  owing  to 
the  welding  together  of  the  particles  when  in  a damp 
condition. 
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If  the  thick  gam  be  used  there  is  no  necessity  for  a 
second  brush.  A dry  brush  or  too  smooth  gum  taken  up 
at  the  commencement  of  spreading  is  liable  to  create  white 
specks. 

Solutions  of  gum  thinner  than  1:2  should  be  spread  more 
evenly,  and  will  require  the  usual  hog  or  badger  hair  softener. 

The  principal  point  to  observe  is  to  prepare  the  surface 
of  the  paper  by  rubbing  on  a small  quantity  of  gum  before 
laying  on  the  bulk.  The  entire  operation  should  not  exceed 
about  forty  seconds. 

N B.  THE  CHEMICAL  ACTION  WHICH \ 
BY  BED  (ICING  THE  CHROMATES,  PRO- 
DUCES THE  PICTURE,  CEASES  AS  SOON 
AS  I HE  GUM  BECOMES  DRY.  IT  IS 
THEREFORE  ESSENTIAL  THAT  THE 
COATED  PRINT  SHOULD  NOT  BE  EX- 
POSED TO  A DRY  ATMOSPHERE  DURING 
THE  FORMATION  OF  THE  PICTURE . 

This  may  be  accomplished  by  shutting  up  the  prints, 
immediately  after  spreading,  in  a cupboard,  at  the  bottom 
of  which  is  placed  a dish  filled  with  water. 

The  cupboard  should  be  situated  in  a room  where  there 
is  no  artificial  heat,  and  the  prints  should  be  pinned  to  the 
walls  about  six  inches  above  the  dish.  If  the  atmosphere 
is  very  dry  a wet  rag  may  be  pinned  to  the  inside  of  the 
door. 

Do  not  place  the  prints  on  anything  damp.  The  moisture 
created  by  the  dish  of  water  and  the  confined  atmosphere 
is  quite  sufficient. 

In  about  an  hour’s  time  those  prints  marked  “strong” 
will  be  ready  for  development,  and  those  marked  “ medium  ” 
in  about  one  and  one-half  hours,  while  the  light  ones  may 
remain  longer,  or,  if  convenient,  until  the  next  day. 

The  extent  of  sizing  also  exercises  an  influence  on  the 
rapidity  of  the  insolubilization.  Fresh  prints  and  those  on 
highly  sized  papers  will  insolubilize  more  quickly  than  old 
ones. 

Prints  on  unsized  papers  will  require  a longer  time  in 
the  damp  cupboard  than  highly  sized  ones,  owing  to  the 
sinking  of  the  print  into  the  paper.  Prints  coated  with 
red  chalk  or  burnt  umber  should  remain  in  the  cupboard 
until  the  following  day. 

When  taking  the  prints  out  of  the  cupboard  for  the  pur- 
pose of  development,  see  that  the  gum  has  “ set.”  The 
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paper  will  probably  feel  limp ; but  should  the  gum  surface 
feel  sticky  and  wet,  allow  the  prints  to  dry  in  the  atmos- 
phere, BUT  NEVER  BEFORE  A EIRE.  There  is 
no  necessity  for  the  gum  to  be  “bone”  dry.  The  curling 
of  the  paper  on  the  gummed  side  will  serve  as  an  indication 
that  the  gum  is  sufficiently  dry. 

If  it  is  not  convenient  to  develop  the  prints  immediately, 
after  having  remained  in  the  damp  cupboard  during  the 
specified  periods,  take  them  out  and  let  them  dry  in  the 
atmosphere.  They  can  be  developed  in  any  convenient 
time.  It  is  quite  possible  to  develop  them  after  a lapse  of 
three  or  four  days. 

Development,  Place  the  print,  face  down- 
wards, in  a deep  dish  containing  cold  water.  In  about 
two  to  five  minutes’  time  take  a very  soft  Siberian  hair 
mop  brush  (this  material  is  softer  than  camel  hair)  and 
gently  brush  all  over  the  surface  of  the  gum,  dipping  the 
brush  in  the  water  after  every  stroke  to  soften  the  touch. 
This  will  remove  the  soft  surface  of  the  gum  and  at  the 
same  time  some  of  the  inequalities  in  the  spreading  which 
have  not  penetrated  to  the  paper.  The  picture  will  now 
be  revealed  with  a veil  of  color  all  over  it.  At  this  period 
local  development  may  take  place  either  with  a brush  or 
dripping  water,  or  the  water  tap  may  be  turned  on  to 
hasten  the  development  if  the  film  is  sufficiently  hard. 

Excessive  solubility  of  the  film  very  seldom  occurs ; but 
if  it  should  be  inclined  to  be  too  soft,  owing  to  under- 
exposure, the  following  bath  will  immediately  stop  it: 

Hardening  StocK  Solution  C 

(CONCENTRATED  FORM) 

Water  . . . 10  oz.  . . 200  cc. 

Ferric  Chloride  . 1 oz.  . . 20  grammes. 

To  make  a bath  for  use  add  1 oz.  (25  cc.)  of  this  solution 
to  20  oz.  (500  cc.)  of  water. 

This  bath  may  be  used  over  and  over  again  if  filtered 
when  it  becomes  dirty. 

The  print  which  it  is  desired  to  harden  should  be  im- 
mersed face  downwards  in  this  bath  for  not  longer  than 
about  ten  seconds,  and  immediately  taken  out  and  washed 
in  cold  water.  If  kept  too  long  in  this  bath  the  gum  will 
be  liable  to  split  into  flakes. 
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There  is  no  necessity  to  treat  the  picture  with  any  clear- 
ing solution  after  development,  as  all  the  soluble  chromates 
were  dissolved  out  when  the  initial  prints  were  washed. 

Important  Points  to  foe  Observed 

Stoppage  of  the  chemical  action  before  the  chromates 
are  reduced  will  have  a tendency  to  destroy  the  picture ; 
therefore,  take  care  that  the  atmosphere  in  the  damp  cup- 
board is  always  moist  while  the  prints  are  hanging  up. 

If  you  get  a picture  more  like  a negative  than  a positive 
— that  is,  with  pigments  on  the  high-lights  and  little  or 
none  on  the  shadows  — the  print  has  been  allowed  to  become 
suddenly  dry  before  the  completion  of  the  reduction. 

The  addition  of  a few  drops  of  glycerine  to  working 
solution  B may  be  of  advantage  in  some  cases. 

From  experiments  not  quite  completed  at  the  time  of 
going  to  press,  it  seems  highly  probable  that  formalin  is  a 
very  valuable  preventive  of  the  continuating  acidity  of  the 
gum  solution.  A small  amount  of  formalin  has  no  insolu- 
bilizing  effect  upon  a solution  of  gum,  and,  although  its  use 
in  gum-bichromate  is  not  to  be  recommended,  the  same 
conditions  do  not  apply  to  gum-ozotype,  where  there  is  no 
soluble  chromate  that  could  be  reduced  by  it.  One  part  of 
40  per  cent,  formalin  to  100  parts  of  gum  solution  is  a 
useful  proportion. 


Postscript 

The  following  facts  may  probably  be  of  use  to  earnest 
workers  while  retouching,  and  artists  in  water  colors  may 
find  some  advantage  in  the  suggestions  they  offer  : 

1.  A few  drops  of  working  solution  B,  diluted  with  four 
parts  of  water,  painted  on  any  part  of  the  initial  print,  will 
weaken  any  part  of  the  objectionable  shadow,  while  the 
undiluted  solution  will  remove  it  altogether.  Always  wash 
when  each  operation  is  completed. 

2.  Hardening  bath  C (diluted  form),  if  applied  in  drops 
or  with  a brush  during  development,  will  tone  down  any 
obtrusive  high  lights. 

3.  Gum  containing  different  pigments  may  be  painted 
on  portions  of  the  initial  image,  producing  a picture  in 
several  colors. 


72 


Special  Subscription  Offer 


In  order  to  introduce  the  PHOTO  ERA  to  the  ntuner-  i ✓'X 

ous  readers  of  THE  PRACTICAL  PHOTOGRAPHER.  U7 /I  I If  1 
we  wil!  for  a limited  time  enter  subscriptions  to  both  I 11  i 

periodicals  for  a year  at  the  reduced  price  of  . • • x ® * 

This  applies  to  either  new  or  old  subscribers.  If  you  are  already  a subscriber  to  rise 
PHOTO  Era,  we  will  extend  yosu  present  subscription  for  & year. 


With  every  subscription  to  the  PHOTO  ERA  or  THE  PRACTICAL  PHOTOGRAPHER 

enclosing  $2.50,  whether  new  or  a renewal,  we  will  give  the  choice  of  the  fouowmg  oners : — 

(1)  A PHOTO  ERA  enlargement  from  your  negative,  any  size  up  to  1 1 x 14;  or 
C2)  A portfolio  containing  twenty-four  PHOTO  ERA  Artist  Mounts,  about  9 x 12  in  are- 


For  $3.00  we  will  give  die  PHOTO  ERA  or  THE  PRACTICAL  PHOTOGRAPHER 
for  a year,  together  with  either 

{*)  Emery’s  “How  to  Enjoy  Pictures,**  price  $1.50,  or 
(2)  Dow’s  **  Compoadon,"  price  $i  .50,  or 

G)  Pnore’s  **  Pictorial  Composition  and  die  Critical  Judgment  of  Pictures,”  price  $1.50,  or 
(4)  One  portfolio  PHOTO  ERA  Masterpieces  in  Art,  your  choice. 

With  every  subscription  enclosing  $3.50  we  will  order  sent  a copy  of  “La  Photograph*  du  Nu.** 


Sty?  Sfofrarfe  Inn  Utltrarg 

As  an  inducement  to  many  of  our  readers  who  are  fond  of  fiction,  we  will  give  a life 
membership  in  The  Tabard  Inn  Library  with  every  subscription  to  the  PHOTO 
ERA  or  THE  PRACTICAL  PHOTOGRAPHER  sent  in  to  us  directly, 
accompanied  by  $3.00,  during  the  next  sixty  days.  Immediately  on  receipt  of  vour 
otder  we  will  send  to  you  post-free  anywhere  in  the  United  States  a book  which 
you  may  select  from  the  following  list,  cne  of  the  latest  and  most  popular  novels, 
retailing  at  $1.50.  This  is  a brand  new  book  which  has  never  been  read.  It  is 
enclosed  in  a Tabard  Inn  case.  You  may  read  the  book  and  put  it  in  your  library 
and  keep  it,  if  you  desire,  or  you  may  exchange  it  at  any  Tabard  Inn  Library  station, 
of  which  every  town  of  importance  in  the  United  States  has  one  or  more,  at  any 
time  and  as  often  as  y ou  like,  forever,  on  payment  of  the  exchange  fee  of  five  cents. 
Any  book  in  the  following  list  may  be  obtained  immediately,  and  we  can  furnish 
many  other  titles  on  request  s 


The  Abbess  of  Vlaye "".Weyman 

The  Affair  at  the  ion Wiggins 

The  Betrayal . . Opperibeim 

Beverly  cf  Gratis  tark • McCutcheon 

A Box  of  Matches Sears 

The  Challonera Benson 

A Chicago  Princess • • • -Barr 

Christmas  Eve  on  Lonesome Fox 

The  Confessions  of  a Club  Woman  • • Surbridge 

Double  Harness.... Hope 

Cod  a Good  Man Corelli 


A Ladder  of  Swords Parhx 

The  Loves  of  Miss  Anne Crockett 

Love’s  Proxy  * * * Bagot 

The  Man  on  the  Box McGrath 

The  Masquerades -.Thurston 

Old  Gorgon  Graham Lurtmer 

A Pillar  of  Light Tract 

The  Promoters Smith 

The  Rose  of  Old  St  Louis Dillon 

The  Truants Mason 

Whosoever  Shall  Offend 'Crawford 


ADDRESS  ALL  ORDERS  TO  PHOTO  ERA  PUBLISHING  OO. 

170  SUMMER  STREET.  BOSTON.  MASS. 


lb;  practical  ^hotopajibet 

Is  especially  devoted  to  technical  photography  and  illustrated  by  pic- 
tures from  the  world’s  greatest  photographers.  No  space  is  given  to 
theories  or  fine  writing,  but  every  number  is  as  full  of  fads  and  prac- 
tical ideas  as  an  egg  is  of  meat.  The  following  are  the  contents 

of  the  FIRST  TWELVE  NUMBERS. 


No.  t. 
44  2 
44  3. 

44  4 

“ 5. 
- 6. 
4 7. 
* 8. 
4 9. 
1 to. 
* !!. 
4 12. 


April.  1904, 
May, 

June, 

July, 

August, 
September,  ** 
October,  44 
November,  44 
December,  44 
January,  !905, 
February,  44 
March, 


T rimming,  Mounting  and  Framing 
Printing  on  Bromide  and  Gaslight  Papers 
Developing  and  Developers 
After-Treatment  of  the  ^Jegarive 
Work  with  the  Hand  Camera 
Platmotype  Printing 
Landscape  Work 
Architectural  Work 
Photographic  Retouching 
Winter  Work 
Lantern  Slide  Making 
Pidorial  Composition 


25  cents  a copy  $2.50  a year  No  free  sample  copies 

Photo  Era  Publishing  Co.,  170  Summer  Street,  Boston 


The  Nude  in  Photography” 
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(LA  PHOTOGRAPHIC  I>U  MB) 


BY  C.  ELAST 


The  various  parts  of  this  book 
contain  many  subjects  of  “ The  Nude 
in  Photography,44  showing  the  artistic 
results  that  are  to  be  obtained. 

“‘The  Nude  in  Photography44  con- 
tains one  hundred  illustrations  that 
are  reproductions  of  pictures  made 


by  the  mcst  famous  artist-photogra 
phers  in  all  countries'  of  the  world* 

44  The  Nude  in  Photography 44  is  a 

unique  and  curious  collection  of  pic- 
torial photography,  obtained  from 
nature  with  living  models. 


Price  of  the  book  **  LA  PHOTOGRAPHIC  DU  NU44 
(The  Nude  in  Photography),  Two  Dollars,  post-paid 


C.  KLARY,  Editor  of  “ Le  Photogramme 
Monthly  Review  of  Photography 
17  rue  de  Maubeuge,  Paris 


Send  all  orders  to  PHOTO  ERA  PUBLISHING  CO. , Wentworth  Building,  Dewey 
Square,  Boston,  enclosing  $2.00.  No  orders  taken  on  account.  Books  will  reaca 
you  direct  from  Paris  in  about  three  or  four  weeks. 


Kindly  mention  “ The  Practical  Photographer  ” 


